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14,501 Deliveries With No Maternal Death 


MATERNAL MORTALITY throughout the United States 
has been reduced from 79.9! per 10,000 births in 
1920, to 20' in 1945, and to the low figure of 7 in 
1952. Physicians are striving, however, to reduce 
this percentage still further. 

During the last eight years, from 1945 to 1953, 
14,501 mothers have been delivered at Seaside Me- 
morial Hospital in Long Beach without a single ma- 
ternal death from obstetrical or any other cause. 
Seaside Memorial Hospital is a 370-bed general hos- 
pital, with a 40-bed obstetrical service. The patients 
were cared for by more than 118 physicians, 35 of 
whom were interns. The 14,501 deliveries include 
731 cesarean sections, an incidence of 5 per cent. 

The average maternal death rate throughout the 
United States for this same period was 12.9' per 
10,000 births, or 18.7 deaths in 14,501 deliveries. 
Although the maternal mortality rate for any hos- 
pital should be lower than for the United States as a 
whole, nevertheless 14,501 births with no deaths 
indicates salvage of several mothers more than the 
average. 

The hospital staff believe that several factors have 
contributed to this record: 

Combating of hemorrhage, the principal cause of 
maternal death, by preventive measures and by re- 
placement of lost blood. During thé first three years 
included in this report blood was obtained from 
commercial sources in fair amount and was nearly 
always available when needed; during the last five 


Presented before the Section on Obstetrics and Gynecology at the 
82nd Annual Session of the California Medical Association, Los Ange- 
les, May 24-28, 1953. 


Statistics for this presentation were compiled by N. J. Thysell, M.D. 
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¢ In 14,501 deliveries at one hospital there 
have been no maternal deaths. Several factors 
have contributed to this eight-year record: 

1. Immediate availability of blood and lib- 
eral use in anemia and in abnormal bleeding 
has prevented deaths from hemorrhage. 

2. Antibiotics and early ambulation have 
reduced infections. 


3. Spinal anesthetics reduce hemorrhage and 
allow for greater flexibility in combating com- 
plications at delivery. 

4. Consultations are required for certain 
complications, are freely available in all cases, 
and give the advantage of two opinions instead 
of one. 


5. Good nursing care is essential. 


years the American Red Cross has maintained an 
adequate supply. In 1952, 285 pints of blood were 
used in the obstetrical department, an average of 13 
units per 100 deliveries. One patient alone received 
19 pints. 

Blood type and cross-matching tests are made im- 
mediately on all obstetrical patients admitted for 
cesarean section or with more than average bleed- 
ing, and in such cases blood is readied for immedi- 
ate use. Physicians are urged to give transfusions to 
all severely anemic patients before or after delivery. 

Use of antibiotics for infection, which is the sec- 
ond most important cause of maternal death. Anti- 
biotics are given in large doses on significant rise in 
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temperature without waiting to make a definite diag- 
nosis. This practice may be unscientific, but it has 


had the desired effect. 


Special treatment of toxemia, third among fatal 
conditions in childbirth. In all cases of toxemia the 
physician is required to consult with one of the ob- 
stetrical committee, and usually is requested to con- 
sult with the medical staff also. Pregnant patients 
with mild toxemia are assisted to carry their babies 
as near to term as possible in the hope of obtaining 
a viable child. In more severe toxemia glucose (usu- 
ally in 5 per cent solution) is given intravenously 
and sedation is effected with one of the barbiturates, 
morphine and magnesium sulfate. If there is no im- 
provement in toxemia the uterus is emptied by the 
safest method. Convulsions are usually controlled by 
the intravenous administration of barbiturates, and 
oxygen is given; the uterus is emptied by the safest 
route as soon as the patient’s condition permits. As 
prenatal care improves toxemia occurs less fre- 
quently. 


Postpartum toxemia is in many cases observed 
early by the nursing staff, who determine blood pres- 
sure frequently. The condition is controlled with 
sedation and dietary measures. The newer antihyper- 
tensive drugs have not been used, but these should 
be seriously considered. 

Early ambulation, first practiced in 1946, has be- 
come increasingly accepted until at present few pa- 
tients are confined to bed more than 12 hours after de- 
livery. This measure, by stimulating the circulation, 
has reduced the incidence of infection, especially in 
the pelvis, lungs and legs. Thrombosis is extremely 
rare, and there has been no proven occurrence of 
embolism in the cases covered by this report. 

Low spinal anesthesia or saddle block was begun 
in 1946 and has been used in an increasingly large 
proportion of cases (31 per cent in 1947, 48 per 
cent in 1950-52). In most cases spinal anesthetic is 
given by an anesthetist. It is required that a physi- 
cian, other than the attending obstetrician or a 
member of the house staff, be in attendance after the 
anesthetic has been given. This rule at first caused 
some objection, mainly because of the added charge, 
but it has been rigidly applied and has become quite 
well accepted in the last few years. There is grave 
danger in leaving unattended a patient under any 
major anesthesia. 

Spinal anesthesia, supplemented by the use of 
sodium pentothal or gas following delivery, has been 
used in 92 per cent of the cesarean sections included 
in this survey. No serious complication has resulted 
from spinal anesthesia in over 5,000 deliveries in 
which it was used, and no financial liability has been 
incurred. 

Experience with spinal anesthesia indicates these 
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advantages: The mother is completely relieved of 
pain. The baby is less in danger of anoxemia. Uterine 
contractions are not affected, and therefore there is 
less likelihood of hemorrhage. The birth canal is 
more relaxed so that the baby can more easily be 
delivered and complications that may arise can be 
more easily overcome. The possibility of inhalation 
pneumonia is eliminated. Regarding this last danger, 
Hingson? in 1951 reported 59 maternal deaths due to 
aspiration pneumonia following inhalation anesthe- 
sia and estimated that 2 per cent of all maternal 
deaths are due to this cause. Ether anesthesia admin- 
istered by a nurse is still common at Seaside Memo- 
rial Hospital but is not regarded as a procedure of 
choice. 


Consultation, required in certain circumstances and 
freely used regarding any abnormality, is of prime 
importance in the prevention of serious complica- 
tions. In the cases here reviewed, almost 55 per cent 
of the patients were cared for by general practition- 
ers or interns; all physicians, however, must obtain 
written permission from a member of the obstetrical 
consultation committee for high forceps delivery, 
cesarean section, induction of labor by mechanical 
means, or internal podalic version. This rule not only 
prevents physicians from attempting procedures for 
which they are not qualified but also assures another 
opinion as to the advisability of the procedure con- 
sidered. It is to be noted that neither high forceps 
delivery nor internal podalic version has been done 
in the last five years. Induction of labor by mechan- 
ical means merely for the patient’s or the physician’s 
convenience is not permitted. 

Consultation with a member of the committee is 
also required in all cases with excessive hemorrhage 
either before or after birth, reduction of hemoglobin 
to less than 50 per cent of normal, thrombosis, hyper- 
tension with systolic blood pressure over 160 mm. 
of mercury, convulsion, fever of 102.6° F. or higher 
lasting more than 24 hours, obstruction to delivery, 
or prolonged labor. 

The obstetrical consultation committee consists of 
five members who are either diplomates of the Amer- 
ican Board of Obstetrics or eligible for the diploma. 
No charge is made for obligatory consultations, and 
rarely is there a charge for assistance by one of the 
committee at delivery. Both specialists and general 
practitioners have recognized that the primary inter- 
est of the committee is in the welfare of the patient, 
and this recognition has resulted in a very friendly 
and cooperative atmosphere in the obstetrical de- 
partment. 

The nursing staff must be given full credit for 
their share in saving lives. They are constantly on 
the alert for abnormal signs and symptoms, checking 
blood pressure as each patient is brought to a labor 
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room, during labor, and after delivery, and observ- 
ing bleeding, the height of the fundus and. other 
indications. 

117 East Eighth Street. 
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Discussion by DONALD A. DALLAS, M.D., San Francisco 


On hearing the original title of this presentation, “13,000 
Deliveries Without a Maternal Death,” I assumed that it 
meant 13,000 deliveries without an obstetrical death. When 
I found that it meant—at the latest figure—14,501 consecu- 
tive deliveries without a death from any cause, I must 
admit that I was skeptical. 

To those of us who have been active in obstetrics for 
more than 25 years, this report seems almost incredible. 
Twenty years ago an analysis of 14,501 consecutive deliver- 
ies in a general hospital would aimost inevitably have 
reported at least 45 maternal deaths. 

I will present for comparison the maternal mortality 
statistics from the hospital in which I do most of my work. 
In The Hospital for Women and Children in San Fran- 
cisco, 13,509 patients have been delivered in the last six 
years. Of these, approximately 11,000 were private patients 
and 2,500 were clinic patients. Most of the private patients 
were cared for by specialists, a small percentage by general 
practitioners. The clinic patients were delivered by the house 
staff under supervision. Consultation is not required but is 


frequently made use of. All anesthetists are physicians. Con- 
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tinuous caudal and low spinal anesthesia are widely used, 
general anesthesia less so. Blood is constantly available in 
the hospital. The nurses are well trained, conscientious, and 
adequate in number. The type of obstetrics practiced is 
largely operative; 75 per cent of the deliveries are by forceps, 
10 per cent by cesarean section, 12 per cent are spontaneous, 
and 3 per cent are by breech extraction. 

There were five maternal deaths in this series of 13,509 
consecutive deliveries. Only one of the five was an obstetrical 
death. Surprisingly, three of the others were due to spon- 
taneous subarachnoid hemorrhage and one to acute anterior 
poliomyelitis. 


Discussion by DONALD G. TOLLEFSON, M.D., Los Angeles 


As the author points out, hemorrhage must be treated 
early and adequately as it is the chief cause of death. It 
would be interesting to know how many cases of placenta 
previa and of abruption of the placenta were treated by 
cesarean section in the series reported. 

Treating the infection early with antibiotics and undoubt- 
edly the use of them in the long labor with early rupture 
of the membranes have solved the third most serious cause 
of death in childbirth. 

Great emphasis should be placed on the early interrup- 
tion of pregnancy for toxemic patients who do not respond 
to treatment. 

The use of low spinal or saddle block in 48 per cent in 
the last part of the series is very high, but no morbidity or 
complications resulted. Insurance underwriters take note. 
Emphasis on the need for a physician other than the obste- 
trician to watch the patient should be required in all obstet- 
rical departments. 

The only point which might be open to question is whe- 
ther spinal anesthesia helps to avoid anoxia in the child. 








Peripheral Arteriosclerosis 


Present Concepts of Management 


EDWIN J. WYLIE, M.D., and RICHARD E. GARDNER, M.D., San Francisco 


RECENT DEVELOPMENTS in the diagnosis and treat- 
ment of arteriosclerosis as it pertains to peripheral 
vascular disease have altered many of the former 
concepts concerning the management of patients with 
this disease. 

The necessity for precise methods of diagnosis 
based on an accurate definition of pathological 
changes has been recognized as the principal requi- 
site in the management of any disease. Many of the 
former studies on the therapy of peripheral arterio- 
sclerosis were necessarily empiric in their approach, 
owing to the lack of such methods. The recent ex- 
tensive use of arteriography to demonstrate the de- 
gree and location of alterations in the flow of blood 
has supplied valuable information to guide both the 
diagnosis and the treatment of the varied peripheral 
ischemic manifestations of arteriosclerosis. Coinci- 
dent surgical advances, aided by the information sup- 
plied by arteriography, have shown that definitive 
operative procedures are possible to restore normal 
blood flow through occluded arteriosclerotic arte- 
ries.' + The longer cumulative experience with the 
recognized palliative types of therapy has also tended 
to integrate theoretical concepts with clinical results. 

During the recent five-year period in which many 
of the former concepts of the management of periph- 
eral vascular disease have undergone revision, 300 
patients with peripheral arteriosclerotic vascular dis- 
ease were studied at the University of California 
Hospital and the San Francisco Hospital. The cur- 
rent ideas governing the management of peripheral 
arteriosclerosis are presented on the basis of this 
experience. 

Over the period of the study, arteriography be- 
came the most important adjunct for the appraisal of 
ischemic syndromes resulting from peripheral ar- 
teriosclerosis. Inasmuch as the clinical significance 
of arteriosclerotic obliterative disease primarily 
concerns the arteries supplying the lower extremi- 
ties, an adequate technique for the demonstration of 
these vessels was necessary. A modification of the 
formerly described methods of translumbar aortog- 
raphy has been found to be the most satisfactory for 
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* Three hundred patients with clinical manifes- 
tations of ischemia due to peripheral arterio- 
sclerosis were studied. An accurate demonstra- 
tion of the extent of the arterial occlusive proc- 
ess by means of aortography was of major 
importance in determining therapy and prog- 
nosis. 

The results from thromboendarterectomy to 
restore the arterial lumen in cases of segmen- 
tal thrombosis or stenosis greatly exceeded 
those obtained from other methods of therapy 
for peripheral arteriosclerosis. The indications 
for and the limitations of lumbar sympathec- 
tomy as a palliative procedure are described. 
Medical treatment, except for the use of spe- 
cific protective measures, was of little value in 
altering either the symptoms or prognosis. 





this purpose (Figure 1). The objective was to dem- 
onstrate clearly the sites of arterial disease, the por- 
tion of the arterial tree involved by significant dis- 
ease, and the nature of collateral pathways.* For 
adequate visualization it was found necessary to use 
a large volume of contrast solution (50 cc.) and to 
inject it rapidly. This is of particular importance if 
there are multiple levels of occlusive lesions. It is 
recognized also that accurate evaluation of the prog- 
nosis and operability requires a demonstration of 
the full length of the arterial tree from the level of 
the diaphragm to the lower legs (Figure 2). 
Aortography has been used extensively for only 
the past two years, during which time 155 aorto- 
grams have been performed. In 68 of the patients 
thus studied, later surgical exploration permitted the 
confirmation of the x-ray findings. These observa- 
tions, combined with observations on the clinical 
progression of the ischemic states, have made it pos- 
sible to define separate categories of peripheral ar- 


*The technique currently employed is as follows: The patient is 
placed prone over a cassette tunnel in which slots are provided for two 
14- by 17-inch Lysholm wafer grids and a 14- by 36-inch cassette. 
The x-ray tube is fitted with a rectangular cone and an aluminum filter 
tapered to permit equal penetration of the abdomen and the less 
dense extremities. Under general anesthesia, two 17-gauge. 7-inch 
needles are inserted, one inch apart, into the abdominal aorta_proxi- 
mal to the celiac axis. Fifty cc. of 70 per cent Diodrast, or 70 per 
cent Urokon, divided between two syringes, is injected manually over 
a 4-second interval through the two needles. Four 36-inch films are 
exposed serially over an 8-second interval. The x-ray factors for the 
average patient are 81 kv, 400 ma, and 1/5 second, at a distance of 
6 feet. 
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Figure 1.—Photograph illustrating the method of translumbar aortography used in the diagnosis of the extent and 
localization of arterial abnormalities between the level of the upper abdominal aorta and the popliteal arteries. 


teriosclerosis and to correlate the signs and symp- 
toms in each category with specific types and levels 
of arterial occlusions. 

On the basis of the clinical and arteriographic 
studies, two categories of peripheral arteriosclerosis 
may be differentiated, depending upon the size of the 
artery involved and the extent of the occlusive proc- 
ess. These are: (1) segmental arterial thrombosis or 
stenosis; and (2) diffuse arterial thrombosis or sten- 
osis. The therapy and prognosis vary in each cate- 
gory. In each, the basic lesion is complete or nearly 
complete arterial occlusion. Arteriosclerosis of the 
arterial wall, without obstruction to flow of blood, 
does not appear to be significant in the production 
of peripheral ischemia. In 96 per cent of the 300 
patients, the principal impediment to flow of arterial 
blood was obstruction of arteries the size of the 
popliteal artery or larger. In most of these patients, 
there was relatively little obstructive involvement of 
the smaller arteries. Significant ischemia, solely as 
a result of occlusion of arteries distal to the popliteal 
artery, was observed in only 12 patients. 


SEGMENTAL ARTERIOSCLEROSIS 


The characteristics of localized segmental arterio- 
sclerosis have only recently been studied and are of 
particular significance in view of the feasibility of 
direct surgical approaches to restore normal blood 
flow. Aortography has shown that approximately 
one-half of the patients with occlusion of arteries 
proximal to the popliteal artery have thrombotic oc- 
clusion that is limited to a segment of the major 
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arterial tree. It must be acknowledged, however, that 
the fact that the authors have particular interest in 
this type of peripheral arteriosclerosis may have at- 
tracted a disproportionate number of patients in this 
category. The clinical and operative experiences pre- 
viously reported with occlusions of this kind have 
suggested that the following is the mechanism in 
the segmental limitation of arterial occlusion:* The 
early arteriosclerotic lesion is a short zone of intimal 
thickening which, as it increases in depth, gradually 
encroaches upon the arterial lumen. This is most 
commonly observed near the orifice of a major arte- 
rial branch. Dilatation of the collateral vessels by- 
passing the stenotic zone is frequently observed in 
arteriograms taken at this stage. When complete oc- 
clusion develops in the stenotic segment, the static 
column of blood proximal and distal to the level of 
occlusion clots as far as the level of major arterial 
branches. Arteriograms taken at this time usually 
show filling of a major collateral artery at the proxi- 
mal level of occlusion and a return flow of blood into 
the thrombosed artery at the lower level of occlusion 
by reverse flow through the distal collateral artery. 
Occlusions in the aorta, iliac, and common femoral 
arteries tend to remain localized to a short arterial 
segment because of the short distance between large 
arterial branches and the size of these branches. For 
the opposite reason, occlusions of the superficial 
femoral artery tend to be lengthy, extending from 
the profunda femoris to the popliteal artery. An ad- 
ditional observation has been that, with occlusion 
at the aortic and iliac levels, significant arteriosclero- 
tic changes at lower levels are rare; with occlusion at 
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Figure 2.—Serial aortograms exposed at two-second intervals. The patient was a 43-year-old woman with segmental 
arteriosclerotic thrombosis of the terminal abdominal aorta and common iliac arteries. Note the collateral filling of 
the external iliac arteries by way of the hypogastric arteries (B), and the absence of significant luminal irregularities 


or narrowing in the distal arterial tree (C). 


the femoral level, arteriosclerotic changes both proxi- 
mal and distal to the occluded segment are frequent. 

The average age at onset of ischemic symptoms 
in a series of 58 patients upon whom operation has 
been performed for segmental arteriosclerotic steno- 
sis or thrombosis has been found to be considerably 
less than was formerly recognized in peripheral 
arteriosclerosis. 

The tabulation of their ages by decades follows: 


Ages Number of Patients 
MUN eae a Eo 7 
MIR aE co ak Se 22 
PE nn tae ee ek ee ee 21 
Gs coer i teeta ou 7 
a gk ta 1 
ATU ic ct ie ce Sec 58 


348 


Twenty-nine of the patients (50 per cent) were under 
the age of 50. The level of the diseased arterial seg- 
ment was above the external iliac artery in 43 pa- 
tients. In this latter group considered alone, 25 (58 
per cent) were under 50 years of age and 6 (14 per 
cent) under 40 years of age. The youngest patient 
was 30 years old. 

A presumptive diagnosis of the level and extent 
of segmental arterial stenosis or thrombosis may usu- 
ally be made from the history and physical findings. 
Occlusion of the superficial femoral or popliteal ar- 
teries is associated with claudication in the calf. 
Occlusion of the common femoral and external iliac 
arteries may also cause claudication in the calf but, 
due to the interference with flow of blood through 
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the profunda femoris, symptoms in the thigh mus- 
culature are produced. Symptoms at the thigh level 
are rarely those of pain. The more common com- 
plaint is muscular fatigability or weakness, produced 
by walking and relieved by rest, and usually localized 
to the posterior muscle groups of the thigh. Occlu- 
sion at the common iliac level produces, in addition 
to thigh fatigability, similar symptoms in the gluteal 
muscles, Pain in the low back and hip, after exercise, 
may also be complained of. These symptoms are be- 
lieved to arise from decreased flow of blood through 
the hypogastric artery. In males, when the obstruc- 
tion is bilateral, either from bilateral common iliac 
or aortic occlusion, impotence is almost universal. 
This is characterized by inability to attain or to 
maintain penile erection. In both sexes, hypesthesia 
in the perineal area following exercise is an occa- 
sional complaint. The diagnosis of arterial occlusive 
disease when it occurs at the level of the aorta or iliac 
arteries is often overlooked. This has been due to the 
relative youth of the patients and the dissimilarity of 
their complaints to those usually attributed to ar- 
teriosclerotic vascular disease. 


Stenosis of a major artery, which is believed to 
be an intermediary stage in the development of 
arterial thrombosis, may also produce symptoms 
similar to those described above. Faintly palpable 
pulses may be detected in the arteries distal to a 
complete occlusion. This is most often observed with 
occlusions at the aortic or iliac level. In the presence 
of stenosis alone at this level, the peripheral pulses 
are stronger and are associated with an audible bruit 
over the femoral artery. Abnormal blanching of the 
foot on elevation of the leg is characteristic of lesions 
of both types. 


Arterial stenosis sufficient to produce symptoms of 
ischemia has been found to indicate narrowing of 
the arterial lumen to less than 10 per cent of the 
normal size.” In six of 26 patients discovered to 
have segmental arteriosclerotic stenosis, the condi- 
tion progressed to total occlusion over an observa- 
tion period after the diagnosis was established by 
aortography. For these reasons, it is believed that 
the early recognition of arterial stenosis is of par- 
ticular importance when symptoms of peripheral 
ischemia are apparent. 

An accurate diagnosis in cases of segmental ar- 
teriosclerotic disease has special therapeutic signifi- 
cance, Thromboendarterectomy, an operation orig- 
inally described by dos Santos of Lisbon, makes it 
possible to reestablish normal circulation in cases of 
segmental arteriosclerotic thrombosis or stenosis. 
This operation is based upon the observation that it 
is feasible to remove the diseased interior of an 
artery that is thrombosed due to arteriosclerosis and 
to use the preserved outer coat of undiseased media 
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Figure 3.—Aortogram of a 51-year-old man showing 
arteriosclerotic stenosis of the common iliac arteries. This 
patient complained. of bilateral thigh and gluteal fatiga- 
bility limiting his walking tolerance to one-half block, 
and of sexual impotence. All symptoms were relieved 
following endarterectomy. 


to reconstruct a functioning artery. Experience with 
this operation on the University of California Sur- 
gical Service was initiated by animal experiments, 
and the operation was first successfully carried out 
in a human patient in January 1951.* Since that 
time, thromboendarterectomy has been performed 
on 58 patients. The operative technique was de- 
scribed in a previous report.’ Results with respect 
to the restoration of arterial patency are shown in 
Table 1, and clinical results in Table 2. 

Forty-two patients were significantly improved as 
a result of operation. In 35, the pedal pulsations 
were restored to normal volume and all symptoms 
and signs of ischemia relieved. Of 15 patients with 
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TABLE 1.—Operative results of thromboendarterectomy—58 cases 








Pedal Distal 
Pulsations Distal Thrombosis Postoperative 
Restored Thrombosis Appeared Thrombosis Post- 
: Number After Present Before _ After at Zone of operative 
Level of Thrombosis of Cases Operation Operation Operation Resection ths 
ComPLETE OCCLUSION: 
LA eo seit eantactnces denies 15 1l 1 1 1 2 
Arte, Tit end Pemoral nic. 5.5 oc scien 1 aor be 1 as 
ge oe A eis gible catia 8 7 1 ine 2 
Ihac and Femoral 3 1 1 1 1 
cp 14 10 2 i 1 2 
INCOMPLETE OCCLUSION: 
NT ee Naa 16 ll 3 1 1 
Femoral .......... Sa AT a a a a 1 oe ie 1 
Be ee eta ao 58 40 8 4 5 7 





TABLE 2.—Clinical results of thromboendarterectomy 


ment caused definite improvement in supply of blood 
to the involved extremity. Thirty-two of the patients 


Distal Post- 

Distal h i i i 
Pedal ae — seeeeesiee have been followed for over one year after operation 
Pulsations Present Before _ After at Zone of and 11 for over two years. The immediate result 
Restored Operation Operation Resection h b aad i lb ° ee hed 

Improved ................ 35 5 2 0 as been sustained in a ut two patients ; they aa 
No change.............. as 0 0 5 segmental femoral thrombosis and arterial occlusion 
Amputation ........... “s 2 1 0 developed one year after operation. Both patients 

Sa 5 1 1 0 : ; 
ae didi ieee ae had been shown by x-ray to have diffuse arterio- 
(| eeu 40 8 4 5 sclerotic changes before operation, as evidenced by 





impotence due to aortic or iliac occlusion, 12 re- 
ported restoration of sexual potency. Five of the pa- 
tients in the “improved” group had arterial occlusion 
distal to the operative area before operation. Deci- 
sion for operation in such cases was based upon the 
possibility of improving the supply of blood to the 
extremity by relieving the more proximal obstruc- 
tion. Thrombosis distal to the operative area devel- 
oped during operation in two patients, but the con- 
tinued patency of the larger proximal arterial seg- 





multiple luminal irregularities in the patent major 
arteries. In four patients, areas of peripheral gan- 
grene healed; and in four pain during periods of rest 
disappeared. Many of the patients in this group had 
been treated previously by medical measures or by 
lumbar sympathectomy. The circulatory improve- 
ment following thromboendarterectomy in patients 
with segmental arterial thrombosis greatly exceeded 
that obtained from any of the other methods of 
treatment. 

In five patients, thrombosis developed at the zone 
of resection within the first hour after operation, 


dee & 


Figure 4.—Serial aortograms (A and B) of a patient with segmental thrombosis of the aorta and iliac arteries. 
Following thromboendarterectomy, pedal pulses were restored and all symptoms relieved. Aortography four months 


after operation (C) showed a normal arterial lumen. 
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Figure 5.—Aortograms of a 46-year-old man with symp- 
tomatic stenosis of the terminal aorta before (A) and 
after (B) endarterectomy. (Figure 5 used by permission 
of Surgery, Gynecology and Obstetrics.) 


resulting in a return to the preoperative status. Im; 
proved methods of anticoagulant therapy have mini- 
mized this hazard in later operations. Two of three 
patients upon whom amputation was later performed 
had distal gangrene prior to operation and had been 
shown to have multiple arterial occlusions in the 
lower legs. The third was the only patient in the 
series in whom thromboendarterectomy precipitated 
distal thrombosis leading to gangrene and ampu- 
tation. 

The operative mortality was 13.8 per cent. Death 
was due to cerebrovascular accidents occurring late 
in the postoperative period in two cases; to renal 
failure following a prolonged period of hypotension 
at operation in two; to mesenteric arterial occlusion 
in one; and to unknown cause in one. With improve- 
ment in the selection of patients and in operative 
technique, the mortality was reduced to less than 8 
per cent in the second half of the series. 


DIFFUSE ARTERIOSCLEROSIS 


Diffuse arteriosclerosis is characterized arterio- 
graphically by multiple irregularities of the arterial 
lumen throughout the length of the arterial tree. In 
all cases studied in this category, there was one zone 
or more of complete occlusion or pronounced steno- 
sis (Figure 6). The arterial tree proximal to the 
popliteal artery showed significant narrowing or 
thrombosis in most of the patients. Ischemia result- 
ing solely from occlusions of arteries distal to the 
popliteal artery was observed in fewer than 4 per cent. 
In patients with thrombosis or stenosis proximal to 
the popliteal artery, it was frequently difficult to dis- 
tinguish clinically between diffuse arteriosclerosis 
and the purely segmental type previously described. 
The presence of gangrene or pain at rest with severe 
ischemia usually denotes multiple arterial occlusions. 
Gangrene was present in only six and rest pain in 
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Figure 6.—Bilateral serial femoral arteriograms ob- 
tained by injection of the abdominal aorta showing seg- 
mental thrombosis of the right superficial femoral artery. 
Note the multiple arteriosclerotic changes in the right 
popliteal artery distal to the occluded segment and, to a 
lesser degree, in the left femoral artery, indicating diffuse 
arteriosclerosis. Thromboendarterectomy was not advised 
for this patient. 


five of the 58 patients with segmental disease. Pal- 
pable cord-like thickening of the femoral artery in 
the presence of thrombosis of the aorta or iliac 
arteries is also suggestive of diffuse arteriosclerotic 
changes at lower levels. In most patients with arterial 
occlusion proximal to the level of the popliteal ar- 
tery, arteriography was necessary to distinguish 
the category of the arteriosclerotic process. 


Therapy for patients with peripheral ischemia sec- 
ondary to diffuse arteriosclerosis is limited to palli- 
ative measures. Special care is nécessary in the pro- 
tection of the feet. Care is taken to avoid trauma, 
exposure to extremes of cold or heat, and infection, 
any of which may be the precipitating factor in the 
development of tissue necrosis. Patients with claudi- 
cation are advised not to walk far enough to cause 
pain. Frequently relief from rest pain may be ob- 
tained by requiring the patient to sleep with the 
head of the bed 12 inches higher than the foot. Sys- 
temic vasodilatation by any of the drugs currently 
widely used for the purpose is only rarely attended 
by evidence of increased flow of blood to the extrem- 
ity. Symptomatic improvement from the use of alco- 
hol appears to be due only to dulling of the sensor- 
ium to the discomfort or pain of ischemia. The em- 
ployment of Buerger’s exercises, aside from giving 
the patient something to occupy his mind, has sim- 
ilarly been unrewarding. There has been no real evi- 
dence that prohibiting the use of nicotine has mate- 
rially altered the evidences of ischemia or the pro- 
gression of the disease. The use of contrast baths is 
usually more harmful than beneficial. 

Benefit has been reported by many investigators 
from the regional vasodilatation produced by lumbar 
sympathectomy. Sympathectomy was performed on 
125 patients in this series during the past five years. 
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Detailed studies to evaluate the changes in peripheral 
circulation were made on 50. These included oscil- 
lometry, measurements of walking tolerance, esti- 
mations of the sympathetic tone as determined by 
the skin temperature response to reflex vasodilata- 
tion, and recording of basal skin temperatures of the 
extremities when exposed in a room where the tem- 
perature is constant. The symptomatic and tempera- 
ture response to lumbar sympathetic block was re- 
corded. All studies were repeated after sympathec- 
tomy. Review of the data obtained showed that the 
indications for sympathectomy were more valid when 
based upon clinical observations than upon the more 
complicated laboratory studies. The collateral flow 
to the extremity tended to be improved in almost all 
cases, regardless of the level of the occlusion, the de- 
gree of vasoconstriction or the response to sympa- 
thetic block. The degree of improvement was greater 
in those extremities in which vasoconstriction, as 
evidenced by cyanosis and sweating, was superim- 
posed upon organic occlusion. 

Although the available evidence indicated that 
improved collateral flow of blood resulted from sym- 
pathectomy, the flow needed for relief of the mani- 
festations of ischemia varied with the type of com- 
plaint and the degree of ischemia. Sympathectomy 
was of the greatest value for patients whose major 
complaint was claudication. The average patient with 
this complaint was found to have doubled his walk- 
ing tolerance after operation. In many cases this was 
adequate to restore the patient to productive activity. 
The increase in peripheral skin temperature ob- 
served after sympathectomy suggests, moreover, that 
the improved arterial supply to the skin may in many 
instances prevent or delay gangrene. Sympathectomy 
was of less value in the more advanced ischemic 
states in which rest pain or necrosis had developed. 
The postoperative increase in supply of blood was 
adequate to relieve rest pain in nine of 14 patients 
with this complaint. In no case was the degree of 
restoration of function sufficient to permit more 





than limited activity. A useful index in judging the 
possible benefit to be gained from sympathectomy to 
relieve rest pain is the measure of the capillary fill- 
ing pressure. Cutaneous blanching of the toes or fore- 
foot, with the patient supine and the foot at the level 
of the heart, indicated gross inadequacy of the col- 
lateral supply. Operation was ineffective in produc- 
ing sufficient increase in flow of blood to relieve pain 
in cases in which there was this degree of arterial 
obstruction. Local amputation after sympathectomy 
was successful in three of 12 cases in which there was 
gangrene of one or more toes. Little credit was given 
to the effect of sympathectomy, however, inasmuch 
as results were comparable in a control series of 
local amputations. As a result of this study, sympa- 
thectomy in peripheral arteriosclerosis has been rec- 
ommended in those patients with ischemic symp- 
toms (1) who have been demonstrated clinically 
or by arteriography to have the diffuse form of 
arterial disease; (2) who show only moderate de- 
crease in capillary filling pressure; and (3) who 
have developed minimal or no tissue necrosis. 
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Pediatric Endocrinology 


Notes on Some Recent Advances 


THE REMARKABLE PROGRESS of endocrine investiga- 
tion with its impact on clinical medicine has opened 
new vistas and illuminated new problems. A few of 
the recent advances, of importance in both diagnosis 
and therapy, should be of especial interest to clini- 
cians who deal with infants, children and adoles- 
cents. 


CONGENITAL ADRENAL HYPERPLASIA 


The studies of Wilkins and co-workers” 78? 
focused a great deal of attention upon congenital 
adrenal hyperplasia, an entity of clinical, embryo- 
logical, developmental, social, psychological and 
pathological import. The more than occasional fa- 
milial incidence of the condition is well known.!* In 
females the clinical manifestations are pseudo- 
hermaphrodism and virilism; in males, macro- 
genitosomia praecox. The accelerated growth, mus- 
cular development and epiphyseal ossification, the 
early growth of puberal hair, and the progressive 
virilization are due to excessive secretion of adreno- 
cortical androgens. 


This abnormal production of androgens may be 
the only pathophysiological aberration. However, 
not infrequently it is associated with disturbed elec- 
trolyte regulation typical of Addison’s disease, a 
complication leading to early death unless immedi- 
ately and properly treated. An occasional: patient 
with congenital adrenal hyperplasia will have hyper- 
tension. Very rarely the condition may be associated 
with signs of deficient regulation of carbohydrate 
metabolism.”>: °° 

Surgical and hormonal therapy (except with cor- 
tisone) of congenital adrenal hyperplasia has been 
disappointing. However, cortisone in proper dosage 
and administered at an optimal time will at least 
diminish the manifestations of androgenic over- 
production (acne, hirsutism). In older girls it will 
permit the inhibited normal maturation processes 
to take their physiological course, as evidenced 
by breast development, vaginal estrinization, men- 
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° Until recently, congenital adrenocortical 
hyperplasia has defied most medical and sur- 
gical therapeutic efforts. However, in properly 
selected patients, cortisone will suppress the 
abnormal cortical hormone production. This, in 
turn, will lead to previously inhibited matura- 
tion and developmental progress. 


Adrenocortical insufficiency calls for much 
diagnostic alertness, as early recognition and 
immediate treatment are of paramount impor- 
tance. The available therapeutic means are 
beneficial, although their limitations and po- 
tential dangers should be heeded. 


Among newly developed diagnostic tech- 
niques, thyrograms promise to be helpful in the 
study of thyroid hyperplasia and neoplasia. 
Thyroid cancer, occurring infrequently in-child- 
hood, should at the earliest possible time be 
treated surgically and with postoperative ra- 
diation therapy. 


arche and menstruation and adolescent feminine 
features and configuration. Somatic growth and 
development proceed equally well in boys, and in the 
older ones testicular maturation takes place. Early 
treatment with cortisone will prevent epiphyseal clos- 
ure and stunting. The psychological and social bene- 
fits derived from the treatment are of importance in 
the adjustment of these patients to their surround- 
ings. During cortisone administration a significant 
decrease in the urinary content of 17-ketosteroids 
and estroids takes place. 

The congenitally hyperplastic cortices in all prob- 
ability secrete abnormally large amounts of both 
androgens and estrogens. The latter have no discern- 
ible effect on females, as they are blocked by the 
even larger amounts of androgen. Both cortical an- 
drogens and estrogens will inhibit the secretion, of 
pituitary gonadotropins, an interference which ex- 
plains the gonadal immaturity. 

The mechanism of action of the exogenous corti- 
sone is thought to be an inhibition of pituitary pro- 
duction of adrenocorticotropin, causing a decrease 
of adrenocortical activity and permitting the release 


353 








of pituitary gonadotropins which, at the proper time, 
lead to gonadal maturation and unopposed normal 
secondary sex development.** The anomalies that 
were present at the start are, of course, not influenced 
by cortisone therapy.’” 

For the initial treatment (leading to maximal 
suppression of 17-ketosteroid excretion in about 5 
to 10 days), Wilkins prefers intramuscular admin- 
istration as the results are more predictable. Infants 
receive 25 mg. a day, whereas children eight years 
of age and older are given 50 mg. a day. The daily 
maintenance dose (which should be determined for 
each patient individually) is about 5 mg. for in- 
fants and about 25 mg: for older children. The spac- 
ing of intramuscular administration of cortisone (for 
example, 25 mg. every 4 days in the younger and 
100 mg. every 4 days in the older group) appears to 
lead to therapeutic results as good as those obtained 
with daily administration. Due to the more transient 
effect of cortisone given orally, more hormone is 
needed when it is administered by mouth. The rec- 
ommended dose for infants is 5 to 12.5 mg. a day, 
and for older children 50 to 75 mg. a day. It is given 
in two or three divided doses. 

With therapeutic doses of cortisone it is appar- 
ently not possible to depress the 17-ketosteroid ex- 
cretion beyond a certain level. The residual amounts 
of urinary steroids may possibly represent metabolic 
end-products of the exogenous cortisone. Attempt 
should be made to reduce the urinary ketosteroid 
level below 8 mg. a day. In order to avoid toxic 
effects of cortisone, it is desirable to use the smallest 
dose that will maintain the suppression of the abnor- 
mal adrenocortical activity. The determination of 
this maintenance dose should be guided in the in- 
dividual patient by clinical observations as well as 
repeated determinations of urinary 17-ketosteroid 
content. 

It is of considerable interest that cessation of 
long-continued cortisone treatment is followed by an 
increase of urinary ketosteroids, not, however, to the 
pretreatment level. This may mean that the corti- 
sone-induced suppression of adrenocortical activity 
persists to some extent after administration of cor- 
tisone is stopped. Whether a still longer period of 
treatment might result in a greater or even perma- 
nent inhibition of the cortical overactivity is not 
known as yet. At any rate, it appears that an infant 
or child with congenital adrenal hyperplasia is in 
need of cortisone therapy for a long period to obtain 
the desired benefits. 

In the few reported cases of patients with hyper- 
tension coexistent with congenital adrenal hyper- 
plasia who were treated with cortisone, good re- 
sponse was noted: The blood pressure remained 
normal for as long as a two-year period of ther- 
apy. 20, 29 
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ADRENOCORTICAL INSUFFICIENCY 


The recognition and immediate treatment of 
hypoadrenocorticism, a not very common disorder 
in the pediatric age range, are of paramount im- 
portance.* ® 11, 17 

Particularly in the very young, the manifestations 
of cortical insufficiency are easily mistaken for those 
of other disorders, among them pyloric stenosis, 
enteritis and cardiac disease.'* The clinical signs 
include: vomiting, which may be projectile; vis- 
ible peristaltic patterning in some infants; dehydra- 
tion; diarrhea; acidosis; anorexia; loss of weight 
or poor gain in weight; microcardia; increasing 
weakness; circulatory collapse. The content of so- 
dium, chloride and carbon dioxide in the serum is 
less than normal; of potassium and nonprotein nitro- 
gen, more than normal. The eosinophil response is 
abnormal. Eosinophilia may be manifest in periph- 
eral blood. The hypoglycemia and pigmentation that 
are characteristic of Addison’s disease in older chil- 
dren and adults may be absent in the disease during 
early life. 


Rarely occurring in “pure” form, the disease is 
more commonly associated with congenital adrenal 
hyperplasia. Signs of the latter or the appearance of 
abnormal sex manifestations in early life should 
warn of the possibility of incipient adrenocortical 
failure. Whether or not associated with another dis- 
order, cortical insufficiency necessitates immediate 
action. In undiagnosed cases a clue to the under- 
lying disorder may be given by the dramatic re- 
sponse to saline administration. In a number of cases 
the patients are known to have averted cortical fail- 
ure, at least temporarily, by eating salt. 


The therapeutic armamentarium for patients with 
cortical insufficiency includes cortical extracts, so- 
dium chloride, cortisone and DOCA (desoxycorticos- 
terone acetate) .*: 2? In “mixed adrenal disease,” the 
administration of cortisone for the suppression of 
cortical overactivity should be undertaken with the 
consideration that cortisone is known to alter the 
requirements for DOCA. As to DOCA, it may, after a 
period of initial regulation, be administered in the 
form of pellets. Stress of one kind or another, includ- 
ing intercurrent infections, may necessitate a re- 
adjustment of therapeutic agents. The significant 
metabolic and toxic effects of excessive amounts of 
DOCA and cortisone should be constantly watched 
for and their appearance should lead to immediate 
reevaluation of therapeutic regimen. 


In the fervor with which these and other endo- 
crine agents are currently used, their obvious limi- 
tations must not be overlooked nor respect for their 
powerful metabolic and potentially harmful effects 
be lessened. In this connection, it is of considerable 
interest that cortisone injected into pregnant mice 
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produced cleft palate and other congenital malfor- 
mations in the young. The earlier during gestation 
the cortisone was administered, the more severe 
were the defects observed in the young.® 


DIAGNOSTIC PROCEDURES 


To the array of well-established chemical, bio- 
logical, histological, hematological and physical tests 
available for endocrine and metabolic studies (such 
as electrolyte and mineral determinations, hormone 
excretion studies and assays, tolerance tests, eosino- 
phil response test, and radioactive iodine uptake 
studies) new and promising techniques have been 
added. 

The cortisone-induced depression of urinary keto- 
steroids and estrogens in patients with adrenal hyper- 
plasia helps in the differentiation between this condi- 
tion and adrenocortical neoplasms. In the presence 
of the latter, cortisone does not suppress the uri- 
nary steroids.’® ** 27 By spectrometric test’ it is 
possible to distinguish between androsterone and 
dehydroisoandrosterone. The latter steroid is often 
excreted in significant amounts by patients with cor- 
tical tumors. 


The determination of adrenocortical response to 
exogenous corticotropin is a specific hormonal test 
and, particularly when the hormone is intravenously 
administered, has proven to be reliable. It serves in 
the differentiation of primary and secondary adreno- 
cortical insufficiency.”* 


Testicular biopsies may be helpful in distinguish- 
ing between true sexual precocity and adrenal “pre- 
cocity.””?1 

The pronounced effect of injected thyrotropic 
hormone on the I'*! uptake of patients with pituitary 
deficiency (secondary hypothyroidism) is a means 
of differentiating that condition from primary hypo- 
thyroidism.’® 

Functioning thyroid tissue containing adequate 
amounts of I'*! can be visualized by scanning the 
gland with a directional scintillation counter. The 
resulting “scintigram” or “thyrogram” appears to 
be very helpful in the detection and study of hyper- 
plastic and neoplastic disorders of the thyroid gland 
and in the search for aberrant thyroid tissue.' 


CANCER OF THE THYROID GLAND 


Thyroid cancer in children is rare.® Duffy and 
Fitzgerald, reporting upon 28 cases in patients be- 
tween 4 and 18 years of age, noted that these cases 
constituted 6.5 per cent of all cases of thyroid cancer 
observed at Memorial Hospital in New York. Horn 
and Ravdin,’° in a study comprising 22 patients 25 
years of age or younger, reported that those cases 
made up 13.8 per cent of all cases of thyroid cancer 
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at the Hospital of the University of Pennsylvania. 

The disease ordinarily runs a somewhat more be- 
nign and protracted course in persons in the younger 
age groups. Frequently there are long intervals be- 
tween the onset of the disease (which relatively often 
occurs at the time of puberty) and definite diagno- 
sis. The incidence of metastasis to cervical lymph 
nodes is high. The metastatic lesions may be pres- 
ent for years before the primary thyroid tumor is 
diagnosed. 

It is generally agreed that the presence of a 
nodular goiter or any suspicious mass in the thyroid 
region should be considered a potentially malignant 
neoplasm until proven otherwise by excision and 
biopsy. Dailey and Lindsay’ said that the likelihood 
of malignant disease is greatest if a nodule is soli- 
tary, if there has been recent enlargement, or if there 
is associated vocal cord paralysis. 

The series from Memorial Hospital included nine 
patients who in the past had received radiation treat- 
ment to the thymus. However, Duffy and Fitzgerald 
did not feel that they could draw valid etiological 
conclusions. Horn and Ravdin mentioned that none 
of the 22 patients in their series had a history of 
previous radiation therapy for thymic enlargement. 

Surgical extirpation and postoperative radiation 
treatment should be carried out at the earliest pos- 
sible time. The use of radioactive iodine has definite 
limitations in this condition and should be reserved 
for a few selected patients. Rawson, Rall and Pea- 
cock!® expressed belief that “treatment with radio- 
active iodine for cancer of the thyroid which is lo- 
calized to the thyroid and adjacent lymph nodes and 
which can be removed by competent surgeons is 
indefensible.” 

8820 Wilshire Boulevard. 
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THE Foop anp Druc ADMINISTRATION is investigating the use of boric acid 
in infants’ preparations, but has come to no conclusions, according to Associate 
Commissioner John L. Harvey. He said there was no plan to restrict distribu- 
tion. Mr. Harvey said FDA was reappraising the subject of boric acid toxicity, 
and when all the facts are in, “hopes to be in a position to determine whether 
there is any necessity for label changes or other steps in order to adequately 
protect the public interest.” He said information was being obtained from 
pediatricians and other medical practitioners, as well as from sources from 
which “special studies of a controlled and reliable character” may be obtained. 
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What’s New in Cerebral Palsy 


* Among new researches bearing on cerebral 
palsy are the growth of brain cells in tissue 
cultures for experimentation; the use of poly- 
saccharides to prevent the formation of a glial 
barrier to nerve growth after injury; observa- 
tion of changes in reactions of neurons at vari- 
ous stages of development; the finding of hy- 
pernatremia and hyperchloremia in lesions of 
the frontal lobe and the thalamus; stimulation 
of cerebral blood flow by injection of sodium 
bicarbonate and retardation with ammonium 
chloride; and studies of serial sections of brains 


of palsied children who died. 


Study of development in the early months 
of life has made possible the detection of sig- 
nificant abnormalities in behavior early in life. 
Loss of hearing may be tested in very young 
children by measuring minute variations in elec- 
trical resistance of the skin upon auditory 
stimulation of the sympathetic nervous system. 


Conditions which have been described as 
having been confused with cerebral palsy are 
dislocation of a cervical vertebra, hereditary 
spastic paraplegia, transverse myelopathy, in- 
jury to the spinal cord or cauda equina by 
anomalous growths of the spine, and ‘also en- 
cephalitis and meningitis. 

Sedation has proved a valuable adjunct to 
electroencephalographic study of cerebral 


IN REVIEWING BRIEFLY some of the recent work 
related to cerebral palsy, the author wishes to rec- 
ommend Sir William Osler’s five lectures on “The 
Cerebral Palsies in Children.” Little reference is 
made today to these excellent articles revealing an 
understanding of the problem which has not changed 
too greatly in the succeeding 65 years. 

While progress continues in the treatment of cere- 
bral palsy by physical therapy, drugs and surgical 
procedures, basic research in the pathological fac- 
tors in this condition offers the best hope for early 
diagnosis and more effective treatment. 

Part of the panel on What’s New in Pediatrics presented before 


the Section on Pediatrics at the 82nd Annual Session of the Califor- 
nia Medical Association, Los Angeles, May 24-28, 1953. 
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palsy. Better criteria for abnormality in the 
young child should be determined and the ap- 
plication of them more clearly standardized. 


Simple exercises are useful for early training 
of palsied children to stimulate development. 
"Crossed laterality'"—the dominant eye being 
contralateral to the preferred hand—has been 
counteracted by special training with great 
success in eliminating emotional and behavior 
problems and accelerating development. 


Recent studies indicate that only 50 per cent 
of cerebral palsy patients have normal or bet- 
ter intelligence. 


Subluxation of the hip joint, a common de- 
formity associated with cerebral palsy, can 
sometimes be corrected by operation if de- 
tected at an early stage. Radical ablation of 
epileptogenic foci in the cortex is also being 
done in young patients if drug control of seiz- 
ures fails. Frontal topectomy, cingulate gyrec- 
tomy or prefrontal lobotomy may be advisable 
in cases in which proper response to drug ther- 
apy is not obtained. 


Improvement in behavior as well as control 
of seizures may follow the use of Benzedrine,® 
Dexedrine,® Dilantin® sodium, Mebaral® and 
phenobarbital. Alcohol, paraldehyde and 
chloral hydrate have been effective as relax- 
ants. 


1. Basic Research Bearing on Cerebral Palsy 


Pomerat*® has grown brain cells of various types 
in tissue cultures as a means of studying the direct 
effects of many factors in brain cells. 

Crude liver or vitamin B,, has been found to 
affect the glial reaction so as to improve the status 
spongiosus as seen in the lateral columns in Addi- 
son’s disease. 

Permanent damage to the brain due to trauma at 
birth or afterward may be preventable by medica- 
tion if the research of Windle, Clemente and Cham- 
bers** can be successfully pursued. They have been 
able with the use of a complex polysaccharide, 
Piromen,® to prevent the formation of a glial bar- 
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rier to the growth of peripheral nerves in the brain. 

Development of brain metabolism studies by 
Hicks" indicates that neurons have widely different 
reactions at successive stages in development. For 
example, the neurectoderm is invulnerable to a wide 
variety of metabolic interruptions. The neuroblast is 
resistant to anoxia and hypoglycemia but sensitive 
to sulfhydryl and radiation and the “antisulfyl” ac- 
tion of steroids. Factors that affect glucose metabo- 
lism damage the neuron in a newborn child regard- 
less of the oxygen level but, in the adult neuron, the 
damage is chiefly anaerobic. Interruption of normal 
steroid metabolism leads to neuron necrosis in the 
newborn but to marked interstitial and vascular 
changes in the adult. 


In lesions of the frontal lobes and of the hypo- 
thalamus, according to Cooper,’ hypernatremia 
(with 139 to 155 mg. of sodium per liter in the 
serum) and hyperchloremia (with 112 to 125 mg. 
of chlorides per liter in the plasma) usually occur, 
while the potassium content remains approximately 
normal. The mechanism causing this imbalance is 
not understood but may be the cause of some post- 
operative deaths. 


Metabolic alkalosis which causes an increase of 
65 per cent in the cerebral blood flow above the rest- 
ing level may be produced by the intravenous injec- 
tion of 3 per cent sodium bicarbonate, according to 
Schieve and Wilson,?® who also found that a 0.8 
per cent solution of ammonium chloride reduced 
the cerebral blood flow about 25 per cent. 


Courville® has analyzed residual lesions resulting 
from antenatal and neonatal asphyxia in an attempt 
to link them with the abnormalities found in cere- 
bral palsy. Other investigators have questioned 
whether factors other than anoxia may also be pres- 
ent in birth trauma. Magoun"’ and also Josephy are 
making studies of serial sections of the brains of 
children that died with cerebral palsy which it is 
hoped will lead to better understanding of this con- 
dition. 


2. Early Diagnosis 


Gesell and Amatruda'! have outlined basic pat- 
terns of motor, language and personal-social devel- 
opment and by study of infants in the early months 
of life have been able to detect minor but clinically 
significant deviations from the norm which became 
more definite with age. Collis’ concluded from clini- 
cal tests of mental activity in infants that “physical 
activity of the newborn infant does not display the 
influence of thought processes, but is entirely reflex 
. . . the reflex quality normally diminishes as com- 
petence emerges, and in the fourth month of life the 
change can be demonstrated. . . . in full term in- 


fants, at the fourth month of life deficient mental 
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maturation is shown by lack of normal subordina- 
tion of reflex processes; motor dysfunction, on the 
other hand, is shown . . . by failure of the reflex 
processes to operate normally in voluntary activity.” 


Although loss of hearing and loss of vision are 
frequent in cerebral palsy the early diagnosis of 
these defects is not easy. Hardy and Pauls'* have 
described a “psychogalvanic skin resistance audio- 
meter” developed at the hearing and speech center 
of Johns Hopkins Hospital. Without previous seda- 
tion the subject is seated comfortably and is amused 
while zinc electrodes are placed on the instep of 
each foot. Auditory stimulation of the sympathetic 
nervous system causes sufficient perspiration to re- 
duce the resistance of the skin to the passage of a 
minute electrical current between the electrodes, 
from which the changes in voltage are transmitted 
and recorded. 


3. Differential Diagnosis 


Alexander, Masland and Harris” have described a 
case of anterior dislocation of the first cervical ver- 
tebra in which the symptoms of pallor and listless- 
ness occurring at irregular intervals were attributed 
successively to congestion of the lung, to hypogly- 
cemia, and to birth injury, as also to cerebral palsy. 

Spastic paraplegia is another condition difficult to 
differentiate from cerebral palsy. Ford!° described 
hereditary spastic paraplegia as a heredofamilial 
degenerative disease. 


Recently described is transverse myelopathy** 
which resembles thrombosis of the anterior spinal 
artery but sometimes follows acute infectious dis- 
eases, the symptoms including ipsilateral weakness 
and contralateral loss of pain sensitivity and tem- 
perature control without loss of the senses of touch, 
vibration and position. 


Also to be distinguished from cerebral palsy is 
diastematomyelia caused by the transfixion of the 
spinal cord or cauda equina by a bony spicule aris- 
ing from the posterior aspect of a vertebra. In all 
the cases of this condition reported by Ingraham" 
there was also other anomaly of the spinal column. 
Neurologic impairment of the lower extremities and 
of the rectal and vesical sphincters was progressive, 
and in a number of cases there was a cutaneous mid- 
line defect. 


The possibility of mistaking encephalitis and men- 
ingitis for cerebral palsy is illustrated by the case 
reported by Benda* of a child in whom the only 
early symptoms were retarded development in sit- 
ting, walking and talking, slight strabismus, and 
“walking with a wide base.” Spasticity developed 
gradually from the age of six years and the child 
died at 111% years. “Autopsy showed ample evidence 
of chronic productive encephalitis which was still in 
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a progressive state and which involved the cortical 
gray matter as well as the white matter and basal 
ganglia. Comparison with lesions in the case of 
rheumatic encephalitis indicated this diagnosis.” 


4, Electroencephalographic Findings 


Of 1,287 children with cerebral palsy in Los An- 
geles County, 319 were examined by electroenceph- 
alogram.*” Abnormalities were thus indicated in 66 
per cent. Of the spastic children, abnormalities were 
indicated in 70 per cent, 43 per cent of the abnor- 
malities being focal lesions. Abnormalities were 
likewise indicated in 50 per cent of the children 
with athetosis, 50 per cent being focal lesions. The 
percentage of abnormality indicated in “mixed 
types” was 71, and in children with ataxia, 66. 

Ross, Grizzelle and Norfleet?® studied the electro- 
encephalographic records of 14 children to find 
whether certain facts of clinical importance could 
be determined from the records. They concluded 
that while the electroencephalogram. indicates the 
extent and localization of cerebral lesions this in- 
formation was not of clinically diagnostic value; 
intelligence potentials could not be determined from 
the readings, and prognosis regarding seizures was 
rarely possible. 

In the review by Perlstein, Gibbs and Gibbs** of 
212 cases of spastic and athetoid cerebral palsy in 
children, abnormalities were found in the electro- 
encephalograms of 59 per cent of the spastic chil- 
dren who had not had seizures and in 95 per cent 
of those who had them. In 84 per cent of the spastic 
children the abnormalities were severe. Abnormali- 
ties were indicated in the recordings on 27 per cent 
of children with athetosis who had not had seizures 
and in only 67 per cent of those who had. In a 
series of unselected epileptic children 90 per cent 
had abnormalities evident in the electroencephalo- 
gram, while in normal controls abnormalities were 
indicated in only 16 per cent. In the recordings of 
children with cerebral palsy there was a greater fre- 
quency of spikes than in the recordings on children 
with epilepsy, while patterns characteristic of petit- 
mal and psychomotor disturbances were compara- 
tively rare. They felt that certain inferences could 
be drawn from such data: “If there has been no his- 
tory of seizures, the finding of a very abnormal 
electroencephalogram warns that clinically evident 
seizures may occur. If there has been no history of 
seizures the finding of a normal electroencephalo- 
gram gives some assurance that clinically evident 
seizures will not occur.” 

Aird and Cohen! in 1950 reviewed records of 187 
cerebral palsy patients between 1 and 21 years of 
age and studied the electroencephalographic tracings 
in relation to type and degree of neuromuscular 
handicap. They concluded that “electroencephalog- 
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raphy possesses the same diagnostic and prognostic 
value in this condition that it does in other neuro- 
logical disorders associated in a high percentage of 
cases with cerebral pathologic change and dysfunc- 
tion. Claims which either belittle its value in this 
condition or on the other hand stress its unique 
diagnostic potentialities in cerebral palsy, would 
appear unwarranted.” 

Gibbs,’ at a round table on electroencephalography 
at the American Academy of Pediatrics meeting in 
October 1952, described a pattern characteristic of 
total disorganization (mountainous waves) associ- 
ated clinically with mass stiffness and spasms. Chil- 
dren in whom these signs were observed almost al- 
ways died by the age of three years. He stated that if 
the recording of the brain waves included the period 
just between sleeping and waking the number of 
abnormalities found was doubled in cases of epilepsy 
and increased by a third in cases of psychomotor dis- 
turbance. He believed that petit-mal epilepsy could 
be detected by this method better than by hyperven- 
tilation. 

Sjaardema*' has stated that under sedation many 
abnormalities not otherwise recorded can be de- 
tected. He has found that Nembutal,® Seconal,® and 
paraldehyde often obscure patterns by producing 
rapid activity. Chloral hydrate gave better results 
used in 10 per cent solution in syrup, one to four 
drams orally. He found the best sedative to be Dem- 
erol® administered intravenously and followed by 
sodium pentothal until rapid activity begins. This 
combination has an effect similar to that of going 
to sleep and coming out of sleep. Bottle feeding may 
also induce first alertness and then drowsiness char- 
acterized by a pattern of four cycles per second in 
which focal and unilateral lesions may be detected. 

Sjaardema observed that there is no unanimity 
in the interpretation of electroencephalograms of 
young children. It would seem that better knowledge 
of the use of sedation and further review of the cri- 
teria for abnormality in the readings are necessary 
before statistical analyses can have real meaning. 
For example, of 33 children born with erythroblas- 
tosis at Children’s Hospital in Los Angeles 25 had 
some neuromuscular handicap, but in 15 of these 
children no abnormality was detected by electro- 
encephalogram even though 10 of the 15 were given 
sedation. Such results do not seem conclusive. 


5. Early Treatment of Neuromuscular Handicap 


A very young infant that does not spontaneously 
lift his head when in the prone position may be 
helped to develop this faculty by leaving him on 
his abdomen for gradually increasing periods of 
time. Head and trunk control may be developed in 
a child six to twelve months of age by propping the 
child in an almost sitting position, asking him to 
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put out his hands and grasp one’s thumbs, and pull- 
ing him forward to a sitting position on the edge of 
his seat, from which he can be assisted to stand on 
the therapist’s lap. A child who does not kick his 
legs alternately in the normal manner may be 
trained by exercise of the bicycle type. Many other 
devices, such as special chairs adapted to particular 
handicaps and special jumper seats on springs, are 
being improvised to help the palsied infant to de- 
velop at as nearly normal a rate as possible. 


6. Mental and Personality Development 

Berenberg, Byers and Meyers® have stressed the 
importance of promoting maximum personality ad- 
justment as well as physical potential. They point 
out the well-known socializing influence of the nur- 
sery school in its “effect of weaning from close par- 
ental control, the relieving of the overtaxed parents 
and siblings of caring for a child through an un- 
usually long period of dependence,” as well as the 
assistance that can be given the parents by teaching 
them new methods of dealing with the child’s 
handicap. 

McIntire reported that of a series of patients 
with cerebral palsy 75 per cent were of average 
intelligence. Hohman,!® however, reported an ex- 
actly reverse proportion in a review at the October 
1952 meeting of the American Academy of Cerebral 
Palsy: 75 per cent of his patients were below average 
in intelligence, and of these 50 per cent were seri- 
ously retarded. Miller and Rosenfield”! tested 330 
children in Buffalo who were under treatment for 
cerebral palsy and found that 50 per cent had an 
intelligence quotient below 70, 22.5 per cent were 
rated between 70 and 89, 23 per cent between 90 
and 109, and 4.5 per cent over 110. They found that 
40 per cent of the spastic children and the same 
proportion of those with athetosis were very dis- 
tractable, and that 40 per cent of the spastic children 
and 8 per cent of those with athetosis had disturb- 
ances of visual control. Of 954 palsied children in 
Los Angeles County*? 46 per cent were found to 
have normal intelligence, only 4 per cent being above 
average while 21 per cent were on the borderline of 
normal and 29 per cent had low mentality. 

Emotional disturbances, behavior problems in 
school and retardation in learning have been attrib- 
uted by Seldowitz and Berman*® to “crossed lateral- 
ity”—a condition in which the dominant eye is con- 
tralateral to the preferred hand. Special training 
methods to overcome this handicap have been very 
successful. 

7. Orthopedic Surgery 

Barnett* reviewed orthopedic surgical procedures 
in relation to cerebral palsy recently and concluded 
that operation “is only one part of a broad plan of 
treatment for patients with cerebral palsy; the aim of 
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treatment is to make the patient physically indepen- 
dent and socially competent and acceptable. Al- 
though surgery is often required to supplement spe- 
cific therapies and bracing, it is not to be considered 
as a substitute for other rehabilitative measures. The 
value of surgical treatment should not be measured 
by its aid in overcoming a local deformity or ob- 
struction, but by its contribution to the overall re- 
habilitation of the patient. A knowledge of proper 
indications for surgery and adequate preoperative 
and postoperative care is as essential for good re- 
sults as a skillful performance of the surgical proce- 
dure.” Among the common deformities associated 
with cerebral palsy he included progressive subluxa- 
tion and dislocation of the hip joint, which was also 
reported from the Children’s Hospital in Los An- 
geles.'* If such subluxation seems imminent because 
of marked adduction deformity, frequent hip x-rays 
are indicated to detect the earliest stages of subluxa- 
tion so that surgery can be planned in an effort to 
prevent further migration of the head of the femur. 


8. Neurosurgery 

Rand,” in a recent discussion of the problem and 
review of the results in the literature, called atten- 
tion to the fact that in a series of 17 cases of seizures 
thought to be produced by birth injuries, 76 per 
cent were relieved from seizures by ablation of the 
focal epileptogenic lesions of the cortex. Coinciden- 
tally with the diminution of seizures, in hemiplegic 
patients the muscular handicap decreased and be- 
havior improved. Penfield** stated that “operative 
procedures are better controlled and are less subject 
to risk at 10 years than at 2 but we have been forced 
to reconsider our policy of postponement in regard 
to radical ablation of the epileptogenic cortex in 
those cases in which there is progressive intellectual 
degeneration or progressive paralysis.” 

In 40 per cent of palsied children with abnormal 
behavior electroencephalograms indicate abnormal- 
ity. Some of these patients respond to drug therapy. 
Those with most severe emotional disturbance may 
not, and neurosurgical operation may facilitate gen- 
eral care and rehabilitation. Frontal topectomy, cin- 
gulate gyrectomy or prefrontal lobotomy is sug- 
gested. 


9. Drug Therapy 

Drugs which reduce or control seizures are impor- 
tant in the treatment of cerebral palsy, since seizures 
often occur in this condition. For example, in a re- 
cent survey in Los Angeles County** seizures were 
noted at some time in 37 per cent of 1,287 cases; 33 
per cent of the patients with athetosis, 62 per cent of 
the spastic children, 40 per cent with mixed symp- 
toms and 42 per cent with rigidity were reported to 
have had seizures of some kind. 

Bradley® has pointed out the value of Benzedrine® 
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and Dexedrine® in behavior disorders in children. 
Behavior disorders occur very frequently in palsied 
children, even those in whom no abnormalities are 
indicated by electroencephalography; these drugs in 
doses of 5 to 20 mg. a day sometimes afford consid- 
erable improvement in behavior. 

Improvement in behavior can be obtained in some 
cases by the use of certain other medication such 
as Tridione® in doses of 0.3 gm. (5 grains) three 
times a day or Dilantin® sodium in doses of 32 mg. 
(14 grain) one to three or more times a day. This 
improvement may be of a spectacular nature, as in 
the case of a four-year-old boy who, after study 
and treatment at the School for Cerebral Palsied 
Children of Southern California was referred to 
the local school but could not be managed there. 
He was given 5 mg. of Benzedrine sulfate daily, and 
with this medication he has been able to adjust to 
the local school group. 

Alcohol is still probably the best relaxant for 
cerebral palsy patients, especially those with athe- 
tosis, and paraldehyde is sometimes effective. Pheno- 
barbital and Mebaral® have been used with success, 
the latter especially in tension athetosis in doses up 
to 0.59 gm. (9 grains) daily. Chloral hydrate in 10 
per cent syrup given orally or in 10 per cent aque- 
ous solution given rectally may be used for occa- 
sional sedation if other drugs fail to produce sleep. 

644 North Central Avenue. 
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Western Equine Encephalitis in Infants 


A Report on Three Cases with Sequelae 


SINCE THE ISOLATION and identification of the West- 
ern equine encephalomyelitis virus from horses by 
Meyer in 1931° and the development of serologic 
methods for determining the etiologic factor in cases 
of human infection, much epidemiologic informa- 
tion on the disease has accumulated. It has become 
apparent that in California this virus, as well as 
that of St. Louis encephalitis, is a frequent cause of 
the clinical entity “infectious encephalitis”® and that 
the geographical and seasonal distribution of human 
cases of Western equine encephalitis seems to be 
directly related to the environmental requirements 
of the arthropod vector, the mosquito Culex tar- 
salis.* 

In the eight-year period 1945 through 1952, 1,985 
cases of “infectious encephalitis” were reported to 
the California State Department of Public Health.' 
The year of highest incidence was 1952 with a total 
of 752 cases reported. In the seven years 1945-1951, 
196 cases of Western equine encephalitis were con- 
firmed by laboratory means, and in the year 1952 
alone there were 370 laboratory proved cases 
(Table 1). 

Epidemiologic studies of the laboratory-confirmed 
cases of virus encephalitis in California indicated that 
this disease is particularly frequent in the younger 
age groups. Lennette and Longshore® reported that 
of a total of 135 cases of St. Louis encephalitis oc- 
curring between the years 1945 and 1950, 38 (28 
per cent) were in persons under 10 years of age, and 
31 (40 per cent) of 77 cases of Western equine en- 
cephalitis were in persons in that age group. In 1952, 
of a total of 370 laboratory-confirmed cases of 
Western equine virus infection, 178 or 48 per cent 
were in persons under the age of 10 years. The pro- 
portion of cases of Western equine encephalomye- 
litis for the period 1945 through 1952 in which the 
patient was under 10 years of age is shown in Table 
1. More than one-third of the laboratory-confirmed 
cases since 1945 have been in persons under the age 
of five years and approximately one-half in persons 


From the Division of Pediatrics, University of California School of 
Medicine, San Francisco (Bruyn), and the Viral and Rickettsial 
Disease Laboratory, California State Department. of Public Health, Ber- 
keley (Lennette) . F re 

Part of the Panel on What's New in Pediatrics, presented before 
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HENRY B. BRUYN, M.D., San Francisco, and 
EDWIN H. LENNETTE, M.D., Ph.D., Berkeley 


© Approximately one-third of the laboratory- 
confirmed cases of Western equine encepha- 
litis occur in children under the age of 10. The 
present paper describes three instances of 
Western equine encephalomyelitis virus infec- 
tion in infants under one year of age, together 
with the resultant sequelae. The difficulties as- 
sociated with diagnosis of central nervous sys- 
tem disturbances in very young children are 
discussed, and it is pointed out that in view of 
the frequent occurrence of clinical infections 
with the arthropod-borne encephalitis viruses 
these agents should be given serious considera- 
tion as a cause of acute central nervous system 
infection in childhood and as the possible eti- 
ology for obscure, severe neurological disturb- 
ances in the pediatric age groups. 


under the age of 10. Patients with St. Louis encepha- 
litis in the same period were not of the younger age 
groups in so high a proportion of cases. It was sug- 
gested’ that one reason for this might lie in a higher 
incidence of inapparent infection with the St. Louis 
virus in the general population of the endemic area 
which in turn could result in a high proportion of 
infants with passively acquired immunity. 

While the severity of a disease may be reflected 
in the mortality rate, it may also be reflected in the 
development of serious sequelae which, over a pe- 
riod of time, may present highly important socio- 
economic problems. The incidence of sequelae in 
instances of human infection with the virus of West- 
ern equine encephalitis cannot be stated at present. 
This information will be acquired only after long- 
term study of large numbers of patients with labora- 





TABLE 1.—Age distribution of laboratory-proved cases of 
western equine encephalitis. California, 1945-1952 


—1945-50— -——1951——— Ss ——-1952—— 
er 
No. Per Cent No. Per Cent No. Centof 


Age Group Cases of Total Cases of Total Cases Total 
Under 5 years...... 61 35 12 55 147 40 
Under 10 years..... 77 44 13 59 178 48 
Total, all ages....174 100 22 100 370 =: 100 


Source: California State Department of Public Health.? 
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tory-confirmed infection. Such studies are at present 
in progress under the aegis of the California State 
Department of Public Health. Undoubtedly there are 
many instances of illness due to this virus in which 
the clinical symptoms are not those of an encepha- 
litic process and laboratory confirmation therefore 
is not obtained. Until such time as the more common 
use of serologic tests in such cases brings to light the 
varied potentialities of the clinical syndrome of in- 
fection with this virus, the true incidence of sequelae 
will be difficult to ascertain. It is apparent, however, 
from the literature, that there occurs an appreciable 
incidence of serious neurological damage in children 
following viral encephalitis of several etiologic types, 
including that due to the Western equine virus. 
Wynns and Hawley,° dealing with St. Louis encepha- 
litis, reported a mortality rate of 62 per cent in 
children, with neurological sequelae present in 22 
per cent of the survivors. They noted that the inci- 
dence of permanent sequelae was highest in the 
younger age groups. Farber and co-workers’ de- 
scribed eight cases of Eastern equine encephalitis in 
infancy; five patients died and the three survivors 
had permanent neurological sequelae. Simpson and 
Meiklejohn® examined 38 patients who had had 
Japanese B encephalitis one year after onset of the 
disease and noted sequelae in 11 of them, 10 of 
whom were under the age of 15 years. Reports of 
residual neurological damage following infection 
with Western equine encephalitis virus have been 
limited to descriptions of specific cases. Davis? re- 
ported two cases in early infancy with permanent 
sequelae in both. Noran and Baker’ described one 
case occurring at the age of one month, with per- 
manent neurological damage of severe degree and 
death at the age of three years. 

It is the purpose of the present report to present 
three instances of permanent and serious neuro- 
logical sequelae of Western equine encephalitis virus 
infection occurring in children under one year of 
age. The three patients were studied at the University 
of California Hospital and the diagnosis was con- 
firmed by laboratory tests at the Viral and Ricksett- 
sial Disease Laboratory of the California State De- 
partment of Public Health in Berkeley. 


CASE REPORTS 


Case 1: A 10-month-old girl was admitted to the Univer- 
sity of California Hospital on October 6, 1949, with com- 
plaints of convulsions and high fever for eight weeks. At the 
onset of illness mild diarrhea developed, and on the second 
day of illness, fever, as high as 108 degrees F., which con- 
tinued for ten days. On the second day of fever, convulsion 
that lasted 24 hours occurred. The patient was then treated 
in a hospital for a week. At the time of discharge she was 
mentally disoriented and the right arm and right leg seemed 
weak. Fever continued and convulsions occurred at least 
once a day. A variety of diagnoses had been considered, 
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TABLE 2.—Results of laboratory tests on patient in Case 1, 
a girl, 10 months of age* 


Type of Test and Results 
Hemagglutination- 


Complement ee 
Neutralization inhibition 


Test Antigen Fixation 

Western equine 
encephalitis .... 

St. Louis 
encephalitis .... 


< 1:8 300 LD; or >7 


*Onset of illness in July 1949; blood specimen examined taken 
on October 7, 1949. + 


7Serum neutralized 300 or more 50 per cent mouse lethal doses of 
virus—a high titer. 


tNot diagnostically significant. 


including tonsillitis, infection of the ear, measles and pneu- 
monia. The convulsions were ascribed to the fever. 

The family had been living in an agricultural commun- 
ity in Yolo County during the six months preceding the 
onset of illness. 

The child, on admittance to the University of California 
Hospital, had a high pitched cry and her back hyperex- 
tended. The hands were clenched in tetanic fashion. Reflexes 
were equal and hyperactive. Babinski’s reflex was evoked 
bilaterally. 

The numbers of cells in the blood were within normal 
limits. The sedimentation rate was zero. No abnormalities 
were noted in the urine. The spinal fluid pressure was 20 
cm. of water. No cells were observed in a specimen of spinal 
fluid and results of chemical studies were normal. The 
result of a toxoplasmin skin test was negative. Specimens 
of blood from the mother and infant for examinations for 
toxoplasmosis were sent to the Army Medical Service 
Graduate School in Washington, D. C., and were reported 
as “negative.”* Specimens of blood from the patient were 
also sent to the California State Health Department’s Viral 
and Rickettsial Disease Laboratory in Berkeley for study. 
The results of the viral tests are summarized in Table 2 
The patient’s blood had the capacity to neutralize 300 or 
more lethal doses of the Western equine encephalomyelitis 
virus. No blood could be obtained from the patient’s mother 
for testing to rule out completely the possibility that the 
antibody in the child had been acquired by transplacental 
passage. While antibody titers of this magnitude have been 
observed by one of the authors (E.H.L.) in adults residing 
in areas where Western equine encephalomyelitis virus infec- 
tions are endemic, it seems unlikely that passively acquired 
antibody would be present in such strength after 10 months. 
It is considered reasonable, therefore, to relate the child’s 
antibody titer to the present illness. The fact that no com- 
plement-fixing antibody was demonstrable is not necessarily 
at variance with such an interpretation, since large-scale 
studies now under way in the Viral and Rickettsial Disease 
Laboratory show that complement-fixing antibody may 
appear quickly, reach a peak rapidly, and then decline or 
disappear after a variable, but brief, period. 

No abnormalities were noted in x-ray studies of the chest. 
A pneumoencephalogram showed the ventricles to be sym- 
metrically dilated, without displacement or block. The 
changes observed were ascribed to atrophy of the brain. 

The temperature ranged between 37 degrees C. and 39 
degrees C. and gradually became more stable around 37 
degrees C. Episodes of spasms and convulsions became less 
frequent. At the time of discharge from the hospital, Octo- 
ber 20, 1949, the patient seemed to respond to the voice 
of her parents and the nurses. 

Psychometric studies carried out before discharge showed 


*The authors are indebted to Dr. Joel Warren for conducting 
these tests. 
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a mental age of 6 months, and an intelligence quotient of 56. 
The child was socially responsive but did not voluntarily 
attempt to reach for moving articles. The psychometric 
studies were repeated six months after discharge, approxi- 
mately eight months from the onset of disease. At this time 
the child showed a great deal of improvement in understand- 
ing words and in designating familiar objects. She was 
graded as approximately one year in mental age, represent- 
ing a six-month gain in mental age in the interval since 
discharge. 

The child was referred to the Cerebral Palsy Program 
through the Crippled Children’s Service of the California 
State Department of Public Health and was accepted for aid. 


Second admittance to hospital, The patient was admitted 
to the hospital March 17, 1952, referred from a hospital in 
the Central Valley where she had been hospitalized because 
of persistent convulsions of “unknown etiology.” The child 
had continued to show improvement. She was able to close 
and open her hands but seemed to have difficulty in releas- 
ing objects. She was able to move her arms with poor con- 
trol—the left better than the right. She could move both 
legs, the left better than the right, but was unable to walk. 
She was unable to sit up. There was some control over blad- 
der and bowel function. She had difficulty in chewing but 
none in swallowing. She was able to say a few words, but 
no sentences. 

The head was extremely small—45 cm. in circumference. 
There was asymmetry of the right occiput. Flexion spasticity 
of both arms was noted. The reflexes were normal. There 
was spasticity of the right leg. The feet were held in equinus 
position. 

Electroencephalograms’ showed no dysrhythmia or focal 
change. Pneumoencephalography on March 19, 1952, showed 
well-filled ventricular system and subarachnoid channels, 
without displacement. The lateral ventricles and subarach- 
noid channels were larger than normal but relatively less 
so than in the pneumoencephalogram taken in October, 1949. 

The procedure was done with the patient under ether 
anesthesia. Following removal of spinal fluid and introduc- 
tion of air, cardiac and respiratory activity ceased. 


Postmortem examination was carried out at the Coroner’s 
office, City and County of San Francisco.* 


There was foamy blood in the right ventricle and right 
auricle of the heart. The brain appeared edematous. Air 
bubbles were seen throughout the leptomeningeal vessels. On 
palpation firm, ill-defined nodules were noted in the gray 
matter, most prominent in the left mid-cortical region. There 
was thickening of the floor of the left lateral ventricle and 
adhesive bands in the third and fourth ventricles. Multiple 
sections revealed firm, pale sclerotic areas measuring 1 to 2 
cm. in maximum diameter in both basal ganglia, in the sub- 
cortical white matter of the left parietal lobe, and in the 
right temporal lobe. There was disruption of the normal 
architecture of the pons. The cerebellar hemispheres showed 
pronounced sclerotic involvement of the white matter and 
the dentate nuclei. The spinal cord was macroscopically 
normal. 

Upon microscopic examination, scattered small areas of 
degeneration and glial proliferation were observed through- 
out the cerebrum. In some areas perivascular lymphocytic 
reaction was present. Focal accumulations of macrophages 
were observed in areas of a basophilic staining material, 
presumably calcium. In the cerebellum some loss of Pur- 
kinje cells was noted. There was congestion in the brain 
stem and spinal cord. 


Case 2: The patient, a boy one month of age, was first 
admitted to the University of California Hospital July 6, 


*The authors are indebted to Dr. Henry Moon for permission to 
present the pathologic findings. 
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1950, with complaint of muscular spasms for the past 36 
hours. 

The illness had begun with the appearance of irritability 
and diarrhea. About 12 hours after onset of diarrhea, the 
child became rigid, with arms flexed and legs hyperextended. 
This lasted for several minutes. Similar episodes occurred 
frequently despite sedation. There were no clonic movements, 
no periods of apnea, and no cyanosis, The temperature fluc- 
tuated between 102 degrees F. and 104 degrees F. On the 
afternoon before admittance, a single dose of streptomycin 
was given on the assumption of a diagnosis of meningitis, 
due to Hemophilus influenzae. Leukocytes at that time num- 
bered 8,000 per cu. mm. of blood. 

The child had lived in Merced County before admittance 
to the hospital. 

Upon physical examination the patient was observed to 
be lying limp and with the head turned to the right. The 
neck and back were not stiff. The reflexes were normal. 
The diagnosis on admittance was meningitis of unknown 
cause, probably bacterial. 

Leukocytes numbered 7,600 per cu. mm. with 80 per cent 
polymorphonuclear cells. No growth occurred on cultures 
of the blood. 

The spinal fluid was faintly turbid and contained 270 
cells per cu. mm., of which 54 per cent were lymphocytes. 
The reaction to a Pandy test was 3 plus; the glucose content 
was 52 mg. and the protein content 150 mg. per 100 cc. No 
organisms grew on a culture of the fluid. 

The results of serological tests for neurotropic viruses are 
given in Table 3, which shows that antibodies against West- 
ern equine encephalomyelitis virus appeared during the ill- 
ness. No antibody was detected in the mother’s blood, which 
indicates that the patient acquired antibody through active 
infection, and not passively from the mother, 


The temperature ranged between 38 degrees C. and 39 de- 
grees C. for the first five hospital days, following which it 
remained normal. A second specimen of spinal fluid was 
aspirated on the third hospital day. The leukocyte content 
was 370 per cu. mm., 90 per cent of which were lymphocytes. 

By the sixth hospital day, the convulsive episodes had 
become less frequent and by the 16th hospital day the 
patient seemed considerably improved. Fluid withdrawn by 
cisternal puncture contained. 30 cells per cu. mm., all 
lymphocytes; the protein content was 136 mg. per 100 cc. 
The patient was discharged. 


Psychometric examination when the patient was two 
months of age showed development to a stage considered 
normal for infants 4 to 8 weeks of age. The results indi- 
cated definite improvement over examination shortly after 
admittance to hospital. 


The child was examined again five months after the onset 
of illness and development was almost normal in all areas 
but gross motor abilities. There was a distinct interference 
in coordinated activity of arms and hands. 


Upon physical examination 11 months after the illness, 
hyperactivity of reflexes of the left leg was noted. There was 
tension of the hands, in which effort seemed to impair 
achievement in picking up objects. A psychometric examina- 
tion showed adaptive behavior at a level of 28 to 32 weeks, 
language behavior at 28 weeks, and personal-social behavior 
at 28 to 32 weeks. At a chronological age of 12 months, the 
development quotient was approximately 60. 

The patient was admitted again on October 4, 1951, The 
complaint was a convulsion the day before admittance. This 
convulsion seemed to progress from left cheek to the left 
leg, and eventually included the whole body. There was 
moderate cyanosis. The episode lasted approximately four 
hours. 

The patient was well-developed and well-nourished but 
seemed tired and irritable. The head was 43.5 cm. in circum- 
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TABLE 3.—Results of laboratory tests on patient in Case 2, a boy, 1 month of age, and on patient's mother 
ie Nt a al ea NI eh ee a i oe dae Re A eae, ee ea eae 
Dates on Which Blood Specimens Were Taken and Results of Tests 


Type of Test 

Complement fixation 
Western equine encephalitis 
Safes ANGI RIES INONNE DIN cs ches ses incon baa seeds 
Lymphocytic choriomeningitis 


Neutralization 
Western equine encephalitis. 
St. Louis encephalitis 


“Onset of illness July 4, 1950. 


ference—small for a child 15 months of age. The reflexes 
were hyperactive bilaterally. 

The diagnosis on admittance was postencephalitic convul- 
sive state. 

There were no cells in the spinal fluid, and glucose and 
protein contents were within normal limits. 

Electroencephalography showed consistently higher than 
normal potential with greater abnormality on the right side 
of the head. These findings supported clinical evidence of a 
right hemispheric lesion. Upon pneumoencephalographic 
examination it was noted that the right lateral ventricle and 
third ventricle were slightly dilated. The subarachnoid 
channels on the right side were accentuated and enlarged. 
The impression was that of cerebral atrophy on the right. 


Phenobarbital was administered, 15.0 mg. three times a 
day. Convulsive episodes occurred on two occasions, in each 
instance associated with fever of known cause. 

The patient was examined again two years after the onset 
of the original illness. He was walking awkwardly and 
seemed to have a tightness in the left hand. Hyperactive 
and inattentive, he jumped about on the floor in a leap- 
frog fashion or banged objects noisily and gleefully re- 
sponded to the racket. There was no interest in sustained 
or associative play. Upon psychometric examination the 
mental development was observed to be that of a normal 
child about nine and a half months of age and the intelli- 
gence quotient was about 40. 


Reexamination approximately two and one-half years 
after onset of disease showed no change from the previous 
study. By psychometric evaluation the child was determined 
to be at “imbecile” level of function. Application had been 
made for placement in an institution. 


Case 3:* A seven-month-old white girl was admitted to 
the University of California Hospital in December 1952. 
The complaint was convulsions. 


In June 1952 the patient had had a temperature of 102.6 
degrees F. and was moderately sick. There were no positive 
physical findings and no specific therapy was prescribed. 
The patient was examined again by the same physician the 
following day and, except for high fever, no definite symp- 
toms or physical findings were noted. Two days later the 
baby suddenly had a convulsion. Lumbar puncture was car- 
ried out and the spinal fluid contained 1700 leukocytes per 
cu. mm, A diagnosis of encephalitis was made, principally 
on the basis of the increased incidence of the disease at the 
time and also because the parents reported that the child 
had been bitten by a mosquito shortly before the illness 
began. A horse on a neighboring ranch was known to have 
died of encephalitis in the previous month. 


*This case is presented through the courtesy of Dr. George H. 
Schade. 
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Mother of 


e —Patient— 


Patient *§ mm  —__—_, 
July 11,1950 July 21,1950 Aug. 3,1950 Oct. 5,1951 July 28, 1950 


:64 < 


< <4: 
< <x: 


1 
1 
1 
1 


< 


5,000 LDs 
Negative 


1,100 LDs» 
Negative 


Negative 
Negative 


TABLE 4.—Results of laboratory tests on patient in Case 3, 
a girl, 7 months of age, and on patient's mother 


Dates Blood Specimens Taken, and Results 


cae aes iene 
Type of Test Dec. 22,1952 Mar. 2, 1953 April 6, 1953 
Complement fixation 
Western equine 
encephalitis....... 
St. Louis 
encephalitis....... <18 


1:1024 1:512 < 1:8 


Neutralization 
Western equine 


encephalitis 1 million 


LDs 


*Onset of illness June 30, 1952. 


There were frequent major convulsive seizures for sev- 
eral days. Improvement was then rapid and the patient was 
considered well after seven days. 


Thereafter the baby developed slowly. At about six months 
of age, she began to have sudden dropping movements of 
the head with sharp jerks of the arms and uprolling of the 
eyes. The mother said the baby did not seem alert. 


On ‘physical examination there was no evidence of abnor- 
mality of the head. The reflexes were normal, but the motor 
tone was poor. Moro reflex was equal and hyperactive. Dur- 
ing the examination, several swift convulsive seizures of 
major intensity were observed. 


Electroencephalogram showed both generalized and focal 
paroxysmal dysrhythmia of a wave and spike type. The focal 
change was in the frontal half of the right hemisphere. The 
interpretation was “severe cere¥ral dysfunction of the con- 
vulsive type.” The abnormflity noted was similar to that 
described in encephalitis oJ some types. 


Psychometric examination showed development that would 
be normal at approximately six weeks of age, with a devel- 
opmental quotient of 21. Virologic tests of the blood were 
carried out. The results are given in Table 4. Strong com- 
plement-fixation and an extremely high level of neutralizing 
antibodies to the Western equine virus were observed, The 
high titer of complement-fixing antibodies in the child, and 
absence of them in the mother, together with a neutralizing 
antibody level 10,000 times that found in the mother, indi- 
cated that the patient was actually infected with the West- 
ern equine virus, and did not acquire antibodies passively. 


The diagnosis was postencephalitic convulsive state, with 
lightning major seizures and severe mental retardation. 
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DISCUSSION 


The three cases described illustrate the severe 
neurological damage that may result from infection 
with the virus of Western equine encephalitis in 
early childhood. 

In the first patient, the prolonged febrile period, 
lasting about eight weeks, suggests that prolonged 
fever may constitute a possible diagnostic clue in 
central nervous infection of this type. The persistent 
fever may also have contributed to the damage in 
the brain. The convulsions, which were initially 
ascribed to the high fever, also represent important 
diagnostic clues, which should be considered a defi- 
nite indication for lumbar puncture. The improve- 
ment noted in the patient over a period of over two 
years is manifest not only in the psychometric tests 
but also in the comparison between the two pneumo- 
encephalograms. Nevertheless, at the time of her 
death, which cannot be ascribed to encephalitis, she 
represented not only a serious problem for her imme- 
diate family but also a long-term problem for a num- 
ber of public and private agencies. The pathological 
findings in this patient are of interest inasmuch as 
they are compatible with either a neurotropic virus 
disease or toxoplasmosis. The latter disease seems to 
be unlikely in view of the negative results of serolog- 
ical tests on both mother and infant and, in the pa- 
tient, the negative reaction to a skin test and the nor- 
mal optic fundi. Furthermore, the findings in the 
brain are essentially similar to those described by 
Noran and Baker’ in a case of Western equine ence- 
phalitis as well as to those reported by Zimmerman’? 
in cases of Japanese B encephalitis. The observation 
of focal sclerotic areas especially resembles the find- 
ings described by Zimmerman. The observation of 
deposits of calcium salts was reported by Noran and 
Baker and was stressed by Zimmerman. These in- 
vestigators were describing material from cases in 
which, as in the present case, death took place long 
after the acute stage of disease. 

Case 2 illustrates the problems of diagnosis that 
may be encountered in the early stages of the dis- 
ease. In this case it seems quite possible that the 
short febrile period could have been ascribed to a 
successfully treated bacterial infection, in which the 
causative organism was not identified because an 
antibiotic was used before material for cultures 
could be obtained. The serological diagnosis in this 
case was enhanced by obtaining a blood specimen 
from the mother, which showed the absence of anti- 


body found in the specimen taken from the patient 
had been acquired since birth and not by passive 
transfer through the placenta. The pneumoenceph- 
alographic evidence of a focal destructive process 
correlated well with the clinical observation of early 
stiffness in one leg and of the nature of the convul- 
sions. The child represents a very difficult problem 
for the parents to handle and will be under custodial 
care of the state indefinitely. 

Case 3 also is illustrative of difficulties that ob- 
scure the diagnosis. The eventual solution resulted 
from the application of viral diagnostic tests in a 
case of “convulsions of unknown cause.” 

From the small amount of information available 
in the published literature, and with the cases here 
reported as further evidence, it appears that Western 
equine encephalitis may by no means be a rare cause 
of serious neurological damage in childhood. With 
the increased number of cases of human infection 
with this virus in 1952, and the expectancy that cases 
of this disease will continue to occur, physicians in 
California should give serious consideration to this 
virus, not only as a cause of acute central nervous 
system infection in childhood, but also as an explana- 
tion for obscure, severe neurological disturbances in 
the pediatric age groups. 

1392 University Avenue, Berkeley. 
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The Management of Strabismus 


REQUISITE TO SECURING good binocular vision in 
children is to obtain a clear retinal image focused 
in each eye and to get the two eyes working together 
as a team during the formative years of visual devel- 
opment. Without good vision and straight eyes there 
is little opportunity for development of good visual 
habits. The longer the delay in the treatment of stra- 
bismus, the greater the departure from physiological 
development and the less chance for functional cure. 


Physicians consulted by the parents of children 
with crossed eyes must be prepared to give logical 
answer to questions such as: What causes the eyes 
to cross? Will the child outgrow the condition? How 
long must one wait before treatment? Is the condi- 
tion hereditary? Will glasses or television weaken 
the eyes? What about wearing a patch over one eye? 
Will eye exercises help? Is an operation necessary ? 


In order to understand the various factors in- 
volved in these questions and to appreciate the ne- 
cessity for early treatment, the physician must be 

_ grounded in the principal causes of strabismus and 
have working knowledge of the complications that 
follow and of the means of treatment. 


VISUAL DEVELOPMENT 


Not infrequently during the first six months of 
life the eyes may wobble a bit and not work in per- 
fect cooperation. With the development of good 
binocular reflexes, the two eyes should work to- 
gether well by the time a child is six months of age. 
If they do not, the cause must be determined. An 
eye that is constantly crossed and remains so, even 
during the first few months of life, should be exam- 
ined without delay. It is in the first six years of life 
that a child develops vision and learns to use the 
two eyes together. If the images in the two eyes are 
correctly in focus and the eyes are correctly aligned, 
then good visual cooperation will stabilize well by 
the age of six years. But during this period a child 
may just as easily learn bad habits of vision and 
stabilize the use of the two eyes together in the 
crossed position. The resulting poor vision and 


From the Division of Ophthalmology, Department of Surgery, 
Stanford University School of Medicine. 


Part of the Panel on What's New in Pediatrics presented before the 
Section on Pediatrics at the 82nd Annual Session of the California 
Medical Association, Los Angeles, May 24-28, 1953. 
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¢ The original causes of strabismus and the 
complications that develop from efforts by a 
child to adjust to the condition may present a 
complex diagnostic and therapeutic problem. 
The complications of suppression, amblyopia, 
contractures and anomalous visual habits may 
become more difficult to correct than the cause 
of the strabismus. The longer the duration of 
strabismus, the more complex the problem, the 
more difficult the treatment, and the less the 
probability of functional cure. Treatment should 
be started early. Correction may be brought 
about by the use of glasses, eye patches and 
orthoptic training, or by operation. If anatomic 
abnormality prevents bringing the eyes into 
line by conservative means, operation should 
be carried out after the best results possible 
by these means have been achieved. Surgical 
treatment, too, where it is indicated, should be 
done early, in order that normal binocular co- 
operation can develop before abnormal visual 
habits can become established. 


stabilized bad habits of ocular cooperation may 
become unchangeable once the formative period of 
visual development has passed, for concomitantly a 
host of other complications are developing—local- 
ized in the form of extraocular muscle contractures, 
and cerebral in the form of anomalous visual reflex 
patterns. 

Do some children outgrow strabismus? Contrary 
to popular belief, few children outgrow constant stra- 
bismus. Those who do so may have cosmetically 
straight eyes but poor vision in the formerly crossed 
eye. Visual impairment of this kind may be pre- 
vented if treatment is begun before visual habits and 
the previously mentioned associated changes are so 
firmly established that there is little possibility the 
patient will ever develop the ability to use clear- 
visioned eyes together. 

Although many parents seem reluctant to accept 
them, it is better that they be told the facts and that 
treatment be started early to secure normal stabili- 
zation, by whatever means necessary, lest the possi- 
bility of obtaining functional as well as a cosmetic 
cure be greatly diminished. 
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CAUSES OF STRABISMUS 


Strabismus is caused by anomalies of anatomy, of 
innervation, or of fusion. 

Anomalies of anatomy. Correct alignment of the 
eyes may be impeded by weak or overacting muscles, 
failures in muscle development, malformed orbital 
structures, or contractures of ocular muscles or 
trauma. During the period of development any ana- 
tomical situation that prevents the eyes from point- 
ing straight ahead naturally impedes the develop- 
ment of normal binocular cooperation. 

Anomalies of innervation: Farsightedness, exces- 
sive convergence. Farsightedness is the principal 
cause of convergent strabismus in the two- to three- 
year age group. A farsighted child in an effort to 
obtain clear retinal images in each eye must make a 
focusing effort with the muscles of accommodation. 
Such an effort induces a reflex stimulation to con- 
vergence of the eyes. The effort made by a child with 
anatomically straight eyes to overcome farsighted- 
ness in order to obtain clear vision, may cause the 
eyes to cross. Such a child, if his innate binocular 
cooperation is strong enough, may “back up” his 
visual axes and realign them in the straight-ahead 
position despite the continued focusing effort. Such 
a status is a precarious one, requiring constant men- 
tal effort. The strabismus may be held latent, and 
become manifest only during periods of fatigue or 
illness when the child cannot make the effort neces- 
sary for stabilization. Such factors as measles or 
mumps, or debility following trauma or severe emo- 
tional upsets, may be precipitating factors but not 
the cause of strabismus. Glasses, perhaps used only 
temporarily, may cure such a case of strabismus. 
The glasses instead of the eyes do the focusing, and 
the need for effort to hold the eyes straight and 
clearly focused is eliminated. With growth and sta- 
bilization of such a situation, the temporary glasses 
may be discarded. If this simple means of correcting 
strabismus of this type is not used or is delayed and 
constant strabismus results, the host of visual com- 
plications that immediately develop may never com- 
pletely and satisfactorily be eradicated. 

For reasons not entirely clear, excessive ocular 
convergence existing usually in some hyperkinetic 
children, is sometimes the basis for the strabismus. 


Anomalies of fusion. The inability of the brain 
to blend the images from each eye into a unified 
picture by a process called fusion may be the basis 
of strabismus even in eyes that are at first relatively 
straight and clearly focused. Normally, the innate 
potential for using the two eyes together must be 
augmented by the actual learning process of see- 
ing clearly and by securing binocular cooperation 
early. In the presence of strabismus, the fusion 
ability may develop in such a way that stable use of 
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the two eyes together in the crossed position becomes 
firmly established and difficult to reverse. - 

Hereditary factors are of considerable importance 
in any of the previously mentioned causes of strabis- 
mus and may be manifest in anomalies of anatomy, 
innervation, or fusion. 


COMPLICATIONS OF STRABISMUS 

The complications of strabismus—suppression, 
amblyopia, contracture and anomalous retinal cor- 
respondence—begin as soon as the eyes are con- 
stantly crossed and become continuously more firmly 
imbedded so long as the eye remains crossed. The 
complications, rather than the original cause, may 
become the more difficult problem in treatment. 


Suppression. A crossed eye is not a “lazy eye.” It 
is an actively ignored eye. Whereas an adult if an eye 
becomes crossed is constantly annoyed by the re- 
sultant diplopia, a child in the visually formative 
years may easily ignore it. The child immediately 
and continuously suppresses the lesser of the two 
images transmitted. This is an active inhibition, a 
learned cerebral process, and the longer it continues 
the greater the loss of visual acuity in the crossed 
eye. 

Amblyopia. The macula of the crossed eye in uni- 
lateral strabismus cannot and does not receive the 
same clear image as the straight eye and therefore 
cannot and does not develop clear vision as long as 
the eye remains crossed. Moreover, whatever good 
vision has already developed is soon erased from the’ 
mind’s eye. 

Contractures. The moment an eye is crossed, the 
extraocular muscles are subjected to the same laws 
of physiology that apply to muscles in a severely and 
continuously flexed limb. Contractures of the striated 
extraocular muscles may occur in exactly the same 
fashion as contractures in muscles elsewhere. Con- 
tracture of an extraocular muscle is not an invariable 
consequence of a crossed eye, but it may occur if 
strabismus is not corrected; and if it does an opera- 
tion that might have been averted becomes a neces- 
sity. 

Anomalous retinal correspondence. Stable cere- 
bral binocular cooperation in the strabismic position 
(anomalous retinal correspondence) may become 
fixed. A constant angle of strabismus in an eye with 
poor vision and suppression, with contracted mus- 
cle, if occurring during the period of visual develop- 
ment, may lead to the establishment of a stable “bad 
habit” of visual cooperation which may become a 
barrier to functional cure. 

The four kinds of complications mentioned. may 
be wholly averted with proper early treatment. With 
time, diagnosis of the complications and causes be- 
comes mixed and confused, the treatment more diffi- 
cult, and a functional cure less probable. 
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TREATMENT OF STRABISMUS 


Treatment of the causes and the complications 
of strabismus is carried out by use of glasses, eye 
patches, orthoptic training, or surgical operation, 
singly or in combination. 


Glasses. The image in each eye should be clearly 
in focus in order to provide adequate stimulus for 
fusion by the brain. Glasses alone may straighten 
the eyes in certain cases of strabismus by relieving 
an excessive focusing effort in far-sightedness, thus 
relieving convergence stimulation and permitting the 
eyes to become correctly aligned with clear images. 
Wearing glasses does not weaken eyes, nor can it be 
shown that they have any effect whatsoever upon the 
subsequent course of the refractive error. In strabis- 
mus, glasses are an essentially useful device to ob- 
tain a certain result and, if the refractive error is not 
too great, may be discarded when stable ocular 
cooperation has been secured. The viewing of tele- 
vision does not harm an eyeball, cause nearsighted- 
ness, or anatomically damage the eye. In children 
who are susceptible to strabismus or who have pre- 
carious binocular cooperation as evidenced by inter- 
mittent strabismus, the situation may be aggravated 
by fatigue, general or localized. Television, along 
with prolonged focusing on near objects and inade- 
quate rest, should be regarded with any other fatig- 
uing or debilitating condition as a possible precipi- 
tating or aggravating factor in strabismus only in 
susceptible children. 


Patching. Putting a patch over the straight eye 
causes the crossed eye to see with its fovea and thus 
gain or regain vision. Usually a crossed eye will 
fixate with its fovea, regardless of the causes or the 
complications of strabismus, if forced to do so by 
total occlusion of the other eye. Less than total con- 
stant occlusion is for the most part useless. A patch 
used during the formative visual years may restore 
the vision in the crossed amblyopic eye to normal. 
In later years, the patch over the normal eye will 
restore the vision in the crossed amblyopic eye only 
to the point of vision it once attained during the 
period of development, but no more. For patching to 
be successful, the retinal image in the uncovered eye 
must be clear, aided by glasses if necessary. Success 
in getting young patients to wear a patch is directly 
proportional to the enthusiasm and persistence of the 
physician. He must give the parents a lucid explana- 
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tion of what is being done and why, and must im- 
press upon them the extreme importance of gaining 
or regaining vision during the critical formative 
period. In alternating strabismus, where good vision 
has developed in each crossed eye because each eye 
is used at one time or another, putting a patch over 
one eye and then the other alternately, is.an excellent 
way to make the child forget the bad habits of 
binocular cooperation. The value of a patch there- 
fore is threefold: to obtain and regain vision, to 
secure alternate fixation, and to eliminate anomalous 
visual habits. 


Orthoptic training. Orthoptic training (“eye exer- 
cise” is the popular term) is not for the purpose of 
strengthening the muscles, but to help the child to 
unlearn bad habits of vision and to learn the normal 
habits of binocular cooperation. Of itself, it rarely 
cures strabismus and never cures nearsightedness, 
nor accomplishes the many wonders with which it 
previously has been credited. It is an adjunct in 
the treatment of selected patients between 5 and 12 
years of age who will cooperate in the exacting pro- 
cedure necessary. It is in this age group, in which 
strabismus usually has been present for some time, 
that the problem of treatment becomes more com- 
plex. Unfortunately, orthoptic training frequently 
has been misused in many cases of strabismus in 
which it should have been obvious from the outset 
that a cosmetic cure, and not a functional cure, was 
all that was possible. 


Operation. Surgical operation is necessary for the 
correction of the anatomical elements of strabismus. 
The purpose is to correct the alignment of the eyes 
so that binocular cooperation may develop normally. 
Since it is desirable that the eyes be straight as soon 
as possible after the binocular reflexes are capable 
of development physiologically, surgical treatment 
if necessary for the alignment of the visual axes 
should be carried out between the first and second 
years of age in many cases. It should not be done, 
however, until after the variable elements of the 
strabismus have been corrected by conservative 


‘means or it has been determined that conservative 


treatment will not be of benefit. In cases in which 
it is patently impossible to secure normal binocular 
cooperation, the aim of operation is a satisfactory 
cosmetic appearance. 

2400 Clay Street. 
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Histamine Treatment of Multiple Sclerosis 


AT THIS WRITING no method of treatment has been 
reported that is generally accepted as altering the 
course of multiple sclerosis. In 1936 Brickner® after 
an exhaustive search of the literature reported over 
100 types of treatment. Putnam’® and Schumacher'® 
have since reviewed more recent methods of treat- 
ment. Putnam stated that “the proportion of im- 
provement reported to follow all of the forms of treat- 
ment for which reasonably adequate data were avail- 
able was almost exactly that in which the initial 
symptom or symptoms disappeared spontaneously, 
namely 48 per cent.” Schumacher’s review of drug 
therapy (1950) listed two broad categories: (1) 
Those treatments aimed at prevention or improve- 
ment of lesions in the central nervous system, and 
(2) symptomatic remedies (e.g., prostigmine, curare, 
etc.). In the former group he discussed vasodilators, 
ganglionic blocking agents, anticoagulants, circula- 
tory stimulants, vitamins and vaccines among others. 
Of all these the one receiving widest attention at 
present is probably histamine. 

The use of histamine in the treatment of multiple 
sclerosis was introduced by Horton and his col- 
leagues in 1944.1° The drug was given intravenously 
by slow drip once or twice daily for varying periods 
of time (up to several weeks), both in the hospital 
and to outpatients. Eighteen of 24 acute cases were 
reported “well” over a follow-up period of not 
longer than 15 months; 3 others in the acute group 
were “improved.” Of a group of 78 chronic cases, 
36 were reported improved. Abramson! in 1949 ad- 
vocated the use of histamine by iontophoresis for 
multiple sclerosis, and Jonez'! 1? in a series of arti- 


cles since 1948 has reported an impressive number, 


of cases treated by both these methods. Unfortu- 
nately these reports do not set forth clear criteria 
for improvement. It would seem that in many cases 
the patient’s subjective evaluation is the principal 
basis for stating that a course of treatment has had a 
satisfactory effect on the disease process. 

Two theoretical justifications are given by pro- 
ponents of the use of histamine against multiple 
sclerosis. These rest upon two different theories re- 


From the Veterans Administration Hospital, Oakland. 


Reviewed in the Veterans Administration and published with the 
approval of the Chief Medical Director. The statements and conclu- 
sions published by the author are the result of his own study and do 
not necessarily reflect the opinion or policy of the Veterans Adminis- 
tration. 
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JAMES K. SMITH, M.D., Oakland, and 
WALTER F. SCHALLER, M.D., San Francisco 


¢ Histamine was administered intravenously or 
by iontophoresis to 19 patients with clearly es- 
tablished diagnosis of multiple sclerosis. In 
each of the three classifications of the disease 
(stationary, progressive, acute), no significant 
difference in improvement between treated and 
control groups was observed. (Controls were 
recorded cases in which treatment was identical 
except for histamine therapy.) . 


In four of seven cases of progressive disease 
further deterioration occurred despite hista- 
mine therapy. Of the other three patients one 
died a year later and another returned to hos- 
pital in three months with severe symptoms 
which were not relieved on further histamine 
treatment. 

In two patients with remittent disease new 
symptoms (presumably caused by new lesions 
of the central nervous system) developed while 
histamine therapy was in progress. 

In cases of stationary disease histamine treat- 
ment was of no benefit. 

Reports are given of six typical cases in 
which histamine treatment was used. 





garding the etiology of the disease: (a) allergic and 
(b) vascular. 

The theory that multiple sclerosis is a form of al- 
lergy of the tissues of the central nervous system has 
very few proponents even among allergists. Ken- 
nedy'*: 14 has written several papers describing clin- 
ical syndromes apparently due to allergic phenom- 
ena which resembled multiple sclerosis sufficiently 
closely to cause erroneous diagnoses. He emphasized 
their rarity, however, and there was no question that 
these cases could be differentiated from multiple 
sclerosis. However, the fact that allergic disorders of 
the neuraxis do exist is made much of by the sup- 
porters of the allergic etiology of multiple sclerosis. 
Another buttress for their position is provided by 
the work of Ferraro’: * and others who have pro? 
duced demyelinating lesions in animals by tech- 
niques of experimental anaphylaxis. 

On the other hand, the question is raised quite 
reasonably: Why, if an allergic factor is a major 
cause, is there not more evidence for it in the his- 
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tories of thousands of unquestioned cases of mul- 
tiple sclerosis? Baer and Sulzberger* found the inci- 
dence of allergies in a group of patients with multiple 
sclerosis to lie in the high normal range. And Schu- 
macher!®: 19 in his exhaustive review of this subject 
stated, “Clinical observation has not revealed a clear- 
cut instance of onset or exacerbation of multiple 
sclerosis due to known preceding contact with a sub- 
stance to which the person was presumably or known 
to be hypersensitive.” 

The second theoretical reason for the use of hista- 
mine in multiple sclerosis is in its vasodilator effect. 
The argument is based on a twofold assumption: 


1. That the acute lesions of multiple sclerosis are 
caused by vascular spasm, and that insofar as the 
vasospasm and its attendant ischemia can be relieved 
the symptoms are reversible. 


2. That histamine causes a significant increase in 
the blood flow through cerebral tissue in man, and 
is therefore an effective weapon against the funda- 
mental lesion—ischemia. 


It is beyond the scope of this presentation to enter 
into detailed analysis of the validity of these assump- 
tions, but it should be emphasized that as yet they 
remain only assumptions. In favor of the vascular 
theory of pathogenesis of multiple sclerosis is the 
report of Franklin and Brickner.’ These writers ob- 
served arteriolar spasm in the retinas of 18 of 21 
patients with multiple sclerosis. Improvement was re- 
ported in approximately half of these with the use 
of vasodilator drugs like papaverine and amy] nitrite. 
By extension it has been hypothecated that the 
lesions in the central nervous system in multiple 
sclerosis are due to localized vascular spasm. On the 
other hand Scheinker, on histologic grounds, has 
made a persuasive case for an opposing view, 
namely that vasoparalysis is the cause of the initial 
lesion. Equally careful workers in the field of neuro- 
pathology have looked for and failed to find any 
evidence that multiple sclerosis is exclusively or even 
predominantly vascular in origin. 


The question of the action of histamine on cerebral 
blood flow must likewise be regarded as still open 
to debate. There is no doubt that use of the drug 
effects a flushing of the skin accompanied in many 
cases by headache. Moreover, Weiss and co-workers 
(1932) observed that a rise in spinal fluid pressure 
(presumably due to vasodilatation) occurred within a 
few seconds after intravenous injection of histamine 
in man.”! In the same report they stated that hista- 
mine infusion produced in the exposed brain of pa- 
tients undergoing operation a flushing of the pial 
vessels, increased amplitude of brain pulsation, and 
visible swelling of the brain surface. The transitory 
character of these phenomena was emphasized. 
Within three minutes the appearance had reverted to 
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normal although the drug was still being given. The 
retinal vessels were also examined during histamine 
infusion and no change in their caliber was detected. 
This is in harmony with the findings of other observ- 
ers that histamine may act as a dilator on some ves- 
sels and as a constrictor on others.'* Weiss concluded 
that a transient dilation took place in the cerebral 
blood vessels, but that the drug was converted into 
an ineffective or inert substance very shortly after 
injection into the blood stream. Tucker and co- 
workers” studied the cerebral blood flow in nine 
cases of multiple sclerosis before and during admin- 
istration of histamine, using the nitrous oxide tech- 
nique of Kety and Schmidt. They found a fall in 
mean arterial blood pressure and a decrease in cere- 
bral vascular resistance, but no associated changes 
in the cerebral blood flow beyond the extremes of 
normal unless associated with concomitant changes 
in the arterial and venous carbon dioxide content. 

Alman, Rosenberg and Fazekas’ studied the effect 
of histamine on cerebral blood flow in normal sub- 
jects and reported that although cerebrovascular re- 
sistance was moderately reduced during histamine 
infusion this was balanced by a lowering of mean 
arterial pressure, so that there was no significant 
alteration in cerebral blood flow. 


To summarize, it must be concluded that thus far 
evidence is conflicting and opinion divided on the 
two questions involved: The vascular etiology of 
multiple sclerosis, and the effect of histamine on 
cerebral circulation in man. 


SCOPE AND PURPOSE 


The study here presented was undertaken* as a 
direct result of the unusual public interest aroused 
by the reports appearing in recent years in the lay 
press regarding histamine treatment for multiple 
sclerosis. None of the reports on this form of treat- 
ment presented adequate documentation of objective 
clinical signs that would enable an impartial reader 
to judge the value of the treatment. It seemed worth- 
while, therefore, to seek evidence for such evaluation. 


Histamine was administered to an unselected 
series of patients admitted to the Veterans Admin- 
istration Hospital, Oakland, in whom a clear-cut 
diagnosis of multiple sclerosis seemed, to the neuro- 
logical staff and consultants, established beyond 
question. 


On reviewing recently the first 20 cases, which are 
the basis for this report, the authors were impressed 
by two facts: That new symptoms were observed in 
at least two patients while they were receiving daily 
histamine treatments, and that in four patients nerv- 
ous disability progressed steadily during treatment. 


*Ac the suggestion of Dr. Schaller. 
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Although intending to continue the study, the 
authors believe that these facts constitute an impor- 
tant criticism of the efficacy of the drug in the treat- 
ment of multiple sclerosis. For that reason a prelim- 
inary report is being made. 


METHOD OF STUDY 


The 19 patients (one admitted twice) ranged in 
age from 21 to 62 years. There were 18 males and 1 
female; 18 white and 1 Negro. The duration of dis- 
ease varied from six months to 30 years. A group 
of controls was established from the records of un- 
selected patients with multiple sclerosis who had 
been previously studied on the same ward, receiving 
identical care except that they did not receive his- 
tamine. 


Treatment consisted of routine ward nursing care, 
house diet supplemented at times by vitamins, phy- 
sical therapy as indicated, and histamine medication. 
Some of the earlier patients in the series received 
histamine three to four times weekly, but the major- 
ity received it six times weekly, and in a few cases a 
continuous intravenous infusion was carried out for 
the first 48 to 72 hours. As no rapid relief of acute 
symptoms was obtained through the latter technique 
it has not been adopted as a routine. The histamine 
was given for the first week or two of treatment by 
slow intravenous drip (30 to 45 drops per minute) 
of histamine acid phosphate (2.75 mg.) in 250 cc. of 
normal saline solution, and thereafter the drug was 
given daily by iontophoresis by the method described 
by Abramson, which may be summarized as follows: 

A pad of flannel is saturated with about 10 cc. of a hista- 
mine solution varied in concentration from 0.25 to 1.0 per 
cent according to the resultant flush obtained on previous 
administration. The flannel pad is applied to an arm or 
thigh and contact is made with an electrode of aluminum 
foil held by a rubber pad and strap against a flat copper 
plate positively charged. The other electrode is usually 
applied to the back, the patient lying on a table. The cur- 
rent is usually no faster than 8 milliamperes (average 5 
milliamperes). The usual length of treatment is 10 to 15 
minutes. If the patient complains of gastric distress he is 
given an antacid mixture before treatment. 

All patients were examined by one of the authors 
on admission, at frequent intervals during hospitali- 


’ zation, and at discharge. They were rated according 


to the weighting scale described by Alexander,”* 
a useful multiphasic check-list for quantitative eval- 
uation of progress. It is preferable that all ratings 
and examinations be made by the same physician. 
An attempt was made in each case to obtain a 
fairly detailed history and to classify the disease as 
progressive or remittent. A further classification was 
made according to whether, in the period immedi- 


*The scale lists about 45 neurological defects covering all phases 
of the complete bedside neurological examination and gives each point 
a weighted score according to the degree of severity. 
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TABLE 1.—Outcome of multiple sclerosis in patients treated with 
histamine and in control cases. 


No. of Unim- 
Cases* Improved proved Worse 
STATIONARYT 
Treated with histamine...... Db we 5 
RIE eae re td 7 5 7 
PrRocGRESSIVEt 
Treated with histamine Bios 7 By 3 4 
RII eee 3 cd 2 1 
AcUTELY EXACERBATED} 
Treated with histamine...... 8 6 2 
SPIN ois ara el oS. 6 6 


*Twenty treated cases (19 patients) and 16 controls. 
tStatus of disease immediately prior to the current hospitalization. 


ately prior to admission, (1) the disease had been 
stationary for some months, (2) the disease was 
steadily (usually very slowly) progressive, (3) acute 
exacerbation followed a period of remission or in- 
activity, or (4) the disease was improving after re- 
cent exacerbation. 

RESULTS 


The results are summarized in Table 1. The auth- 
ors fully realize that this small series of 20 treatments 
would carry little weight in an attempt to establish 
the efficacy of a therapy used against a disease with 
as many variable factors as multiple sclerosis. How- 
ever, the purpose of this presentation is not to estab- 
lish a point by weight of statistics but to draw atten- 
tion to the fact, as it appears, that in some cases, 
despite intensive histamine therapy given under hos- 
pital conditions, new lesions may develop and those 
already present may progress. 


The first two case reports here presented exem- 
plify the development of new symptoms during the 
course of daily histamine treatments. In the other 
cases there was measurable progression of already 
existent disability during the course of histamine 
treatment. 

CASE REPORTS 


Case 1. A 24-year-old Negro male was admitted to the 
hospital in January 1952. He had had remittent disease 
since 1947 which had gradually reduced him to a para- 
plegic state. The disease had been stationary for six months 
prior to admission, when the principal finding was weakness 
of the lower extremities. Voluntary control of sphincters 
was not affected and the cranial nerves, upper extremities 
and cerebellum were not involved. The abdominal reflexes 
could not be elicited. The knee and ankle jerks were hyper- 
active and the Babinski sign was produced on the right side. 
There was some hypesthesia to all modalities of sensation 
below the knees. The pressure and dynamics of the spinal 
fluid were normal. In a specimen of the fluid one lympho- 
cyte was observed; the protein content was 41 mg. per 100 
cce.; there was no reaction to a complement fixation test, 
and the colloidal gold curve was 4433210000. 

Histamine was given daily by intravenous drip from Feb- 
uary 15; from March 5 to June 9 it was given by iontopho- 
resis. On March 1, after two weeks of daily histamine injec- 
tions, the patient had incontinence of urine for the first 
time. On examination it was found that weakness of the 
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right lower extremity had progressed. Within five days blad- 
der control returned and there was no further complaint in 
this respect for the duration of hospitalization, nearly six 
months. The condition of the right leg improved more gradu- 
ally over the next two to three weeks, but at the time of 
discharge it had not improved over the status on admission. 
On March 24 the patient complained of numbness of both 
hands. Sensory testing indicated no loss of sensitivity to 
pin-prick, touch or temperature, but vibratory sense was 
slightly diminished over the fingers of both hands and the 
sense of position was impaired to such a degree that when 
the patient’s eyes were closed slight searching movements 
(so-called “pseudo-athetosis”) of the outstretched fingers 
were made. This finding and its subjective component gradu- 
ally subsided over the next few weeks. At the time of dis- 
charge in September 1952 the rating of the disease was 
essentially the same as it had been on admission. 


Case 2. A 38-year-old white male was admitted to the 
hospital in December 1951 with a history of remiticnt 
disease since 1945. The initial symptom was shimmering 
vision. (A physician who examined him at this time had 
noted nystagmus.) This was followed some months later by 
a transient scotoma in the right eye. This cleared and there 
were no symptoms for about three years, after which, for 
several weeks, the patient had dysarthria, locomotor ataxia 
and return of the visual difficulty, This also cleared up and 
he remained fairly well for two years. For a week before 
the present admission there were painful sensations in the 
legs, clumsiness of the fingers, thick, scanning speech and 
diplopia. On examination nystagmus on lateral gaze to both 
right and left was noted, and also slight clumsiness on the 
finger-to-nose and heel-to-knee tests; the gait was very 
slightly ataxic. The Romberg sign was not present. The 
superficial abdominal reflexes were present and there were 
no signs of abnormality in the pyramidal tract. 

Histamine diphosphate was given daily intravenously from 
December 18 to January 2 and by iontophoresis thereafter. 
On January 10 when the patient was discharged, he was 
improved. The diplopia had cleared, the nystagmus was 
slight and unsustained, speech was almost normal, and the 
patient walked without obvious ataxia. Histamine iontopho- 
resis was continued daily in the outpatient department. On 
January 15, after the daily histamine treatment, there was 
an attack of severe vertigo, nausea and marked increase 
in diplopia and ataxia. He was readmitted to the hospital, 
where he lay flat on his back unwilling to move his head 
because this seemed to provoke vomiting. There were gross 
lateral nystagmus bilaterally, dysarthria, and poor coordina- 
tion on the finger-to-nose and heel-to-knee tests, symptoms 
previously noted, and also difficulty in starting urination and 
numbness over the left side of the face. There was hypesthe- 
sia to pin-prick and to cotton on the left side of the face, 
and the left corneal response was hypoactive—a new finding. 

Histamine therapy was continued and symptoms again 
gradually subsided over the next six weeks. Six months 
later there had been no recurrence. 


Case 3. A 33-year-old veteran was admitted to the hos- 
pital in March 1951. He had had remittent disease for eight 
years, beginning with paresthesia of the face and hands 
followed later by ataxia and weakness of the lower extremi- 
ties. Despite temporary improvement after each attack, other 
symptoms had developed—diplopia, clumsiness of the hands, 
progressive loss of position sense and increasing ataxia in 
the lower extremities. For two weeks prior to admission, the 
patient had noted a substantial increase in the ataxia and 
diplopia. 

On initial examination no remarkable physical defect was 
observed except for the neurologic symptoms: severe ataxia 
of the lower extremities; clumsiness and dysdiadochokinesis 
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of both upper extremities, worse on the left; intention tremor 
and past-pointing on the finger-to-nose test bilaterally; 
nystagmus on lateral gaze bilaterally; weak response of the 
right sixth nerve and subjective diplopia on looking to the 
right; impairment of superficial sensation of the left lower 
extremity and absence of vibratory sense below the hips 
bilaterally. All the deep reflexes were hyperactive and the 
lower extremities were moderately weak. There was a sus- 
tained ankle clonus on. the right and the Babinski sign was 
present bilaterally. The patient was unable to walk on ad- 
mission and required a wheelchair to get about. 


Intravenous injections of histamine three times weekly 
were begun on March 29. Two weeks later the patient com- 
plained of increased weakness in the legs with uncontrollable 
flexor spasms. On reexamination, including detailed muscle 
testing, a significant decrease in strength of the major mus- 
cle groups of the right lower extremity was observed. For 
example, on admission the strength of the right iliopsoas 
muscle had been rated at 60 per cent of normal, that of the 
right hamstrings at 75 per cent, and that of the right ante- 
rior tibial muscle group at 90 per cent. On May 22 all were 
rated at 40 per cent. Histamine treatment was continued, but 
no improvement was noted until early in June when spasms 
gradually diminished and strength increased. Physical ther- 
apy was continued, and the patient was eventually able to 
walk on crutches for short distances. At the time of dis- 
charge, on June 19, however, after nearly four months of his- 
tamine therapy, there was no significant improvement over 
the status on admission as measured by the rating system. 


In summary, there was temporary exacerbation of symp- 
toms during the course of treatment, and although some 
improvement followed, it did not exceed the status on admis- 
sion. The episode observed during this hospitalization re- 
sembled in many ways the exacerbations and remissions 
that had occurred over the eight years before this hospitali- 
zation. 


Case 4. A 26-year-old white male on admission to the 
hospital in October 1950 gave a history of an unremitting 
course of varied neurological symptoms for about 17 months 
prior to admission, starting with weakness and unsteadiness 
of gait and followed by visual blurring and bladder disturb- 
ances a few weeks later. There had been steady weakening 
of the legs until the patient could not walk except on 
crutches and with difficulty. Weakness of the upper extremi- 
ties developed, and also dysarthria, dysphagia and severe 
incoordination and ataxia of all voluntary movement. 


On admission the vision was so poor that the patient 
could read only headline print. There was temporal pallor 
of both optic discs. Lateral gaze was impaired bilaterally, 
and there was coarse nystagmus in both lateral and upward 
gaze. The tongue deviated to the right with some atrophy 
and furrowing of the right half of the tongue and fibrilla- 
tion. Speech was slurred and scanning. The gag reflex was 
absent and there was occasional difficulty in swallowing. 
Except for weakness of the right central facial muscles the 
cranial nerves were intact. Both upper and lower extremi- 
ties were markedly uncoordinated and ataxic. There was 
past-pointing and terminal intention tremor on the finger-to- 
nose test bilaterally. Rapid alternate movements were done 
very slowly and clumsily. There was severe spastic weakness 
of the lower extremities and some weakness of the hand grip 
bilaterally with mild atrophy of the intrinsic muscles of the 
right hand including the thenar and hypothenar eminences. 
The abdominal reflexes were absent throughout. All the deep 
tendon reflexes were very hyperactive but approximately 
equal. Hoffmann and Babinski signs and sustained ankle 
clonus were present bilaterally. No sensory abnormality was 
noted except for some loss of sensitivity to pin-prick over 
the right lower extremity. Spinal fluid was under normal 
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pressure and dynamics and contained 11 white cells per cu. 
mm., and 78 mg~ of total protein per 100 cc.; results of com- 
plement fixation were negative and the gold curve was 
4555321000. 

Physical therapy was begun and histamine was given by 
intravenous drip three times weekly for a total of 20 treat- 
ments. During this period the patient complained voluntar- 
ily of increasing weakness of the lower extremities and 
increasing unsteadiness and ataxia, and finally asked that the 
treatment be discontinued since he felt that his condition 
was worse. On reexamination in March 1951 no new abnor- 
malities were observed, but there had been no improvement 
in those noted on admission, and weakness of the lower 
extremities had increased so that whereas on admission the 
patient had been able to walk with difficulty on crutches, 
at the time of his discharge he was confined to a wheelchair. 


Case 5. A 31-year-old white man first had “numb feel- 
ings” of the feet ten months before admission. This symptom 
was followed by stumbling, ataxic gait and blurring of 
vision. These symptoms became steadily worse over the 
ensuing months, and in addition clumsiness of the left hand 
and finally spastic paraplegia and impairment of sphincter 
control developed. 

He was admitted in April 1951 and remained in the 
hospital nearly four months until August 1951. Findings on 
examination included bilateral horizontal nystagmus, pallor 
of the left optic disc, hypalgesia over the left side of the 
body and the right side of the face, marked intention tremor, 
scanning speech, ataxia of the left upper and both lower 
extremities, and spastic weakness of the lower extremities. 
The abdominal reflexes were not elicited and the Babinski 
sign was present bilaterally. The spinal fluid contained no 
cells; the protein content was 45 mg. per 100 cc., and the 
colloidal gold curve was 5432100000. 

Histamine was given intravenously three times weekly 
from April 23 to August 8. At the time of discharge there 
was no quantitative improvement in any of the symptoms 
listed above and progression in most. The degree of deterior- 
ation is indicated by the following estimates of muscle 


strength: 
Percent of Normal*— 


April July 
Left gluteus maximus ........ 70 40 
Left hamstrings .................. 75 45 
Left toe flexors .................- 30-45 10 
Left anterior tibial muscle 55 25 
Left toe extensors................ 30-55 10-30 


The clinical effect was that in the interval the major mus- 
cle groups of the left lower extremity had lost the power 
to move the weight of the extremity against gravity. 


Case 6. A 39-year-old white veteran was admitted to hos- 
pital in March 1951 with a history of slowly progressive 
disease without remission of about a year’s duration, start- 
ing with weakness of the right lower extremity. 

On admission there was coarse nystagmus on lateral gaze 
bilaterally. There was spastic weakness of both lower ex- 
tremities, more severe on the right, although the patient was 
able to. walk with a cane. Bilateral clumsiness and tremor 
on the finger-to-nose test and incoordination of fine hand 
movements were observed. The reflexes were hyperactive 
throughout, with sustained clonus at both ankles. Babinski 
and Hoffmann signs were present bilaterally, and the super- 
ficial abdominal reflexes were absent throughout. There was 
slight impairment of vibratory sense over the lower part of 
the right lower extremity. 

The spinal fluid was under normal pressure and dynamics 
and was clear. It contained two lymphocytes per cu. mm., 
and the protein content was 86 mg. per 100 cc.; there was 


*As recorded by the standard method of grading. 
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positive reaction to a Pandy test but complement fixation 
was negative. The gold curve was 1111000000. No abnor- 
malities were noted in a hemogram, on urinalysis, or in a 
myelogram made shortly after admission. 


Histamine was given intravenously three times weekly 
for ten weeks. During hospitalization the weakness of the 
lower extremities increased steadily. There were no acute 
exacerbations of any symptoms, but the patient slowly lost 
the ability to walk even with crutches and at the time of 
discharge required a wheelchair to move about. Principally 
because of this crippling the disability rating rose from 106 
on admission to 156 at discharge in July. 

This case illustrates progression of disease, unaffected by 
histamine treatment, during hospitalization. 


DISCUSSION 


In cases of multiple sclerosis with a history of 
recent exacerbation there is generally a high per- 
centage of improvement but, as a comparison of the 
treated cases with control cases indicates, this re- 
mains true regardless of histamine therapy. It is 
generally accepted that a variable but definite pro- 
portion of the disability following acute exacerba- 
tion can be ascribed to reversible disorder (edema, 
vasoparalysis?) and will improve in time. 

Classification of cases as acute, progressive or 
stationary permits more accurate prediction of the 
outcome in each case. Certainly a much more accu- 
rate prognosis can be made for each attack if the 
history of the disease is ascertained by careful ques- 
tioning. 

By such history-taking it can be observed that the 
disease in some cases has a rather malignant course, 
growing worse almost without interruption from the 
onset of symptoms to early death. In these cases ob- 
viously the prognosis is poor with any known form 
of therapy; in four of seven progressive cases in 
which the authors administered histamine, deteriora- 
tion was evidenced by changing neurological symp- 
toms and overall increase of disability. In the other 
three of these seven cases the disease remained 
essentially unchanged during hospitalization. It 
might be concluded that histamine altered the down- 
hill course, but the authors believe that the period 
of observation was too short. It has been learned 
that one patient died, a year after treatment, of 
decubitus ulcers and progression of multiple scler- 
osis. Another was readmitted to the hospital three 
months after discharge, and despite a second inten- 
sive course of histamine his condition has grown 
steadily worse. 

In a third group of cases the disease is apparently 
stationary. In these the patient’s condition, after a 
few years of remittent disease, remains unchanged 
for a long time and is apparently not affected by any 
treatment. Most of the patients in this group are 
older, and their general health is excellent; they are 
usually better adjusted mentally to their condition 
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and are content with symptomatic relief. No differ- 
ence was noted, among patients in this category, be- 
tween those treated with histamine and those studied 
as controls. 
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Television Conferences Pay Off 


THOSE OF You who occasionally find time to watch television no doubt have 
experienced a rise in blood pressure upon seeing announcers in white coats 
portraying physicians peddling proprietary medicines. 

This matter has been brought to our attention on several occasions, and the 
A.M.A. House of Delegates requested that we “arrange a meeting of mutually 
interested parties in the radio and television industry” to do something about 
correcting this situation. 

We have had a number of conferences with the National Association of 
Radio and Television Broadcasters. The NARTB was most cordial and willing 
to cooperate with us on this problem. 

The NARTB brought to our attention the television code which states: “When 
dramatized advertising material involves statements by doctors, dentists, nurses 
or other professional people, the material should be presented by members of 
such profession reciting actual experience or it should be made apparent from 
the presentation itself that the portrayal is dramatized.” 

The NARTB has expressed complete willingness to cooperate with us in 
every possible way. 

It is requested that any televised sequences you may note and feel to be 
in conflict with the code be reported to the Public Relations Department of the 
A.M.A., and we, in turn, will take the matter up with the NARTB. 

—The A.M.A. Secretary’s Letter 
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The Allergic Aspects of Multiple Sclerosis 


AS BASIS FOR DISCUSSION of the allergic aspects of 
multiple sclerosis it is necessary first to establish the 
present day concept of allergy and to define multiple 
sclerosis. The allergy of von Pirquet and Schick, as 
described in their monograph of 1906, is far differ- 
ent from the ideas of today as expressed by leading 
allergists. The classic interpretation of protein sensi- 
tivity rather easily forecasts mold and dust insults, 
but hardly forecasts allergy as it is understood today. 
As to multiple sclerosis, this designation is unfortu- 
nately used frequently for undiagnosed neurological 
diseases, especially of the demyelinization types. The 
generally accepted principal diagnostic symptom of 
this disease is that of remissions and exacerbations, 
with involvement of more than one portion of the 
central nervous system.” 43. 44, 45, 62, 67 However, in 
only about 60 per cent of cases diagnosed as mul- 
tiple sclerosis is this feature present. In the cases in 
which remissions and exacerbations occur, the first 
complaints** often seem bizarre** and only a few 
objective abnormalities are noted by careful exam- 
ination. The symptoms frequently disappear spon- 
taneously. A patient may have a number of attacks of 
transient numbness or paralysis before the develop- 
ment of definite signs of organic disease of the brain 
or spinal cord.! 22; 14, 15, 16, 21 


ETIOLOGIC THEORIES 


There are a number of etiologic theories*® as to the 
cause of multiple sclerosis, among them being vita- 
min or mineral deficiencies, viral infections,®* °° 
emotional instability and glandular disturbances. 
Applying the yardstick of remissions as being needed 
definitely to establish the diagnosis, most of these 
etiological theories can be ruled out. It is hard to 
visualize any of these causes striking at intervals 
and leaving the patient apparently normal between 
exacerbations, with remissions lasting up to 20 
years. Kennedy,*® 4% 41 in 1936, directed attention 
to allergy as a possible basis in the etiologic delinea- 
tion of multiple sclerosis. He stated: “Its episodes, 
its remissions, the curability of its most acute crisis, 
its attack on the optic nerves, its neglect of sensory 
paths—all these things greatly resemble the happen- 


Presented before the Section on Allergy at the 82nd Annual Ses- 
ine the California Medical Association, Los Angeles, May 24-28, 
1 . 

The author, who was Medical Director of the Multiple Sclerosis 
Clinic, St. Joseph Hospital, Tacoma, Wash., died October 11, 1953. 
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* For the past ten years there has been an in- 
creasing acceptance of the theory that aller- 
genic reaction is a causative factor in multiple 
sclerosis. In the study of a series of patients the 
author traced many attacks directly to aller- 
genic insults. When the offending substances 
were removed, a quiescent period often en- 
sued. The severest symptoms of multiple sclero- 
sis were most often associated with food 
allergens, the moderately severe with molds 
and fungi and the least severe with pollens and 
chemical offenders. 

The earlier the diagnosis and the beginning 
of treatment, the better the chance of arresting 
the disease and preventing serious crippling 
conditions. In cases of longer duration where 
the patient has become crippled or bedridden, 
physical therapy with relaxing medication is of 
great value. 





ings of localized allergic edemas after the central 
nervous system has come under fire. Further, the 
recent plaques in the rare autopsies of acute cases 
are not sclerotic; they are infiltrations by fluid of the 
nerve tissue surrounding blood vessels.” 

That same year Putnam*® pointed to the essential 
similarity between encephalomyelitis and multiple 
sclerosis. In 1941 he expressed the view that the 
origin of encephalomyelitis is in some sense an aller- 
gic reaction, adding that “it seems not unreasonable 
to suppose that an instability of the clotting mech- 
anism of the blood might be one aspect of allergy.”47 

Ferraro”® introduced the concept that demyelinat- 
ing diseases, especially of the acute form, are the ex- 
pression of a cerebral allergic reaction. He based his 
contention on the fact that in these conditions the 
fundamental histologic features of cerebral allergy 
are present. 


DIAGNOSIS 


Before a definite diagnosis of multiple sclerosis is 
made, at least five of the cardinal symptoms of this 
disease should be present. These symptoms should 
also involve more than one part of the central nerv- 
ous system. The cardinal symptoms are: 

1. Nystagmus, 


2. Pallor of the temporal halves of the optic disks. 
3. Diplopia. 
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4. Ocular palsies. 

5. Speech disturbance. 

6. Ataxic tremor of the upper extremities. 

7. Past pointing. 

8. Loss of abdominal reflexes. 

9. Increase of tendon reflexes. 
10. Spasticity of one or both upper or lower extremities. 
11. Urinary incontinence. 
12. Spastic, ataxic or spastic-ataxic gait and station. 
13. Babinski’s sign. 
14. Remissions leading to disappearance of part or all of the 

symptoms. . 

Multiple sclerosis is a disease of adult life, initial 
attacks occurring usually between 20 and 40 years of 
age; rarely after 45 and seldom before 15 years. 

At the Multiple Sclerosis Clinic, St. Joseph’s Hos- 
pital, Tacoma, the histories of 2,000 consecutive 
cases of multiple sclerosis, definitely diagnosed by 
accredited neurologists or by physicians at well- 
known general clinics, were reviewed and, on the 


basis of symptoms, classified in various categories. 


(Table 1). 


For the purposes of this presentation the 1,199 
cases (Table 1) in which there was history of com- 
plete remissions and the involvement of more than 
one part of the central nervous system, can be des- 
ignated as cases to which the theory of allergic cause 
can be applied. It is to be noted that only about 60 
per cent of the 2,000 cases satisfied these require- 
ments, It is quite possible that in others the initial 
attack may be so severe and so damaging as to pre- 
vent the patient from ever becoming symptom-free 
again. 


THEORY AS TO PATHOLOGIC CHANGES 


To understand the major role of allergy in multi- 
ple sclerosis, one must have knowledge of the patho- 
logic changes that occur in acute and subacute cases. 
They can be considered analogous to urticarial 
wheals, scattered at various times,?®:49:55.58 through- 
out the entire central nervous system. The skin and the 
central nervous system originate from the same em- 
bryological layer, namely the ectoderm.** Because of 
this, it is reasonable to assume that the entire central 
nervous system might be susceptible to the same 
allergic insults that the skin is. When urticarial 
wheals occur on the skin or along the intestinal tract, 
there is no serious damage, as there is no pressure 
exerted. However, in a bony cavity such as the skull 
or vertebral column there is little room for expan- 
sion. Therefore, through. pressure the blood supply 
to certain areas is obliterated; and if this pressure 
continues long enough,*® the destruction of tissue in 
these areas occurs with resulting scar or sclerotic 
plaques. If the urticarial wheals disappear and the 
pressure is removed soon enough, the symptoms that 
have resulted from pressure disappear: a remission 
occurs. If pressure continues, a demyelinizing effect 
results, with irreversible changes. 
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TABLE 1.—Classification, after review of records, of 2,000 
consecutive cases previously diagnosed 


No. cases Per cent 
Typical multiple sclerosis with remissions 
Typical multiple sclerosis without remissions.. 
Familial and atypical 
Hereditary ataxia 
Amyotrophic lateral sclerosis 
Primary and posterior lateral sclerosis 


Others 


100.0 


For the last ten years there has been an increasing 
acceptance of the theory that allergenic reaction is a 
causative factor in multiple sclerosis; and no research 
project can be complete that does not take this into 
consideration. Rowe®!*?53 has many times called 
attention to the manifestations of neurological aller- 
gic disease, stating that in his opinion foods are the 
worst offenders. The author has used Rowe’s elim- 
ination diets for many patients with multiple sclero- 
sis, especially those with extreme sensitivity to foods. 
The results have been very good in many cases. 


EOSINOPHIL DETERMINATIONS 


In considering the theory of allergenic cause of 
multiple sclerosis, the question of eosinophil content 
in the blood arises. Before the advent of the chamber 
method of counting eosinophils, the author carried 
on a rather elaborate set of studies of eosinophil 
content in multiple sclerosis. In a period of two 
years, eosinophil determinations were made on 5,164 
specimens of blood from 271 patients with multiple 
sclerosis, including 116 just beginning the treatment 
described in later paragraphs. In these studies it was 
observed that (1) as formerly reported by other 
investigators, eosinophil averages in multiple scle- 
rosis are usually normal; (2) under treatment with 
histamine by any method, eosinophil content typic- 
ally increases, usually reaching a maximum between 
the first and third months (range 0 to 29 per cent; 
average 5.2 per cent) ; (3) when determined monthly 
over a year of histamine therapy the eosinophil con- 
tent was usually within normal range but almost 
always there was one fluctuation or more to a higher 
level. 


The development of the chamber method of count- 
ing eosinophils antiquated older techniques for 
quantitative work, and the differential count studies 
were discontinued. In one series of 203 cases, deter- 
mination of eosinophil content by the modified Ran- 
dolph technique was carried out at the beginning 


and.end of a two-month standard course of treat- 


ment. In this series the average proportion of eosino- 
phils before treatment was 1.58 per cent with a range 
of 0 to 10.6 per cent. After treatment with histamine 
for two months the average was 5.52 per cent with a 
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range of 0 to 17 per cent. Medians for both were 
almost identical with the averages. : 
Some question is raised as to the concept of aller- 
gic disease as a histamine imbalance of the body 
that occurs during the state of hypersensitivity. 
However, the eosinophil continues to be the most 
baffling of all blood components. There is the factor 
of temporary storage from the circulation and the 
factors of production and loss. In the study described 
above most of the patients were in a state of fair 
remission when the determinations were made. 
Where there were increases, they could not be defi- 
nitely correlated with exacerbations. But where there 
were temporary increases of the eosinophils, there 
appeared to be in some cases a connecting link. The 
content of eosinophils, however, might also be in- 
fluenced by the rate with which they passed out of 
the blood stream into the areas of shock tissue.) ® 


SCRATCH TESTS 


In dermal scratch tests of over 2,200 patients with 
demyelinating diseases, almost all were noted to be 
sensitive to some group of allergens, such as foods, 
molds, epidermal material or pollens. The author 
uses the scratch test as a gauge in the study of the 
allergenic background of patients with multiple scle- 
rosis—taking into account the probability that as 
sensitized persons they may exhibit the allergic phe- 
nomena only when they are “triggered” by emo- 
tional factors.” 18: 45: 60, 65, 66 


EMOTIONAL FACTORS 


It is well known that in the majority of patients 
with multiple sclerosis there are indications of emo- 
tional instability. The author is of the opinion that 
most have neuroses.** This resolves itself into the 
chicken-or-the-egg proposition. Does the neurosis 
occur first, or do the symptoms of multiple sclerosis 
come first? That is a question very difficult to an- 
swer, as it is hard to state definitely where subjec- 
tive symptoms of multiple sclerosis begin and neuro- 
sis stops. At any rate, after carefully analyzing the 
cases, the author believes that any allergic insult, in- 
cluding instances in which emotional upset is a 
factor, can trigger the initial attack. There is no 
doubt that a great many patients have their first 
exacerbation as the result of trauma, accidents,”* 
fright, worry, great joy, emotional upset or other 
stress—just as angioneurotic edema will occur as the 
result of any of these. 

In treatment, emotional factors should be gone 
into thoroughly and rationally with the patients, 
with explanation to them of the degree to which 
their emotional upsets influenced the course of the 
disease. 

Once urticarial whealing within the central nerv- 
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ous system occurs, whatever the allergenic factor, 
recurrences may be brought about by any other kind 
of allergic insult as well as the original one. 


Relation of Severity of Disease to Specific 
Allergens 


In correlating results of scratch tests with the 
multiple sclerotic condition of the patient, it was 
neted that the vast majority of patients who had 
particularly severe symptoms of multiple sclerosis 
had strong sensitivity to foods; those with less severe 
disease reacted strongly to molds and fungi; those 
who were least disabled had strong sensitivity to 
pollens, and in many instances of patients in this 
latter category it was noted that the episodes of exac- 
erbations were related to the seasons when the pol- 
lens to which they were sensitive were afloat. 

It is easy to see why patients sensitive to food had 
the severest cases of multiple sclerosis: They were 
exposed daily the year round to offending items. Two 
patients who were strongly sensitive to orange had 
minor but definite exacerbations whenever oranges 
were peeled in the same room they were in. There 
are many reports in the literature both from allergists 
and neurologists of cases in which persons sensi- 
tive to various foods had pronounced neurological 
symptoms whenever they ate or handled any of 
them.®*: 51, 52, 58 Many of the patients observed by 
the author complained of increased nystagmus, spas- 
ticity and many other symptoms of multiple sclero- 
sis following the ingestion of certain foods. 

It has been noted for years that there seem to be 
geographic factors in multiple sclerosis: The disease 
is much more prevalent in the northern parts of 
Europe and North America than in the southern 
parts of these continents.*1: °* The same is true of the 
regions of Australia and New Zealand farthest from 
the equator. The disease is practically unknown in 
southern Asia and in the semitropical and tropical 
parts of the world. The places of greatest prevalence 
are those in which milk and cereal products such as 
wheat and rye—outstanding among allergens—form 
a high proportion of the food intake. 

Swank®® made a study of the diets of the various 
peoples of Europe before, during and after World 
War II with reference to multiple sclerosis. His con- 
clusions were that the highest incidence of new cases 
of multiple sclerosis was in those countries where the 
largest amounts of milk and butter were used. Al- 
though he attributed the phenomenon to the rela- 
tively high consumption of animal fat, the correla- 
tion might be better explained on a basis of milk as 
an allergenic offender. 

Ehrentheil, Schulman and Alexander,”° working 
at the Boston State Hospital Multiple Sclerosis Re- 
search Clinic, reported on 65 cases in which an in- 
tensive study of sensitivity to foods was made. They 
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noted that rye, wheat, oats and orange juice were the 
worst offenders. (This corresponds with the results 
of the author’s studies, except that chocolate, eggs 
and milk were found to be greater offenders than 
orange juice.) 

In summarizing the Boston Clinic’s study, Ehren- 
theil and co-workers stated: 


“1. Ophthalmic tests with 25 different food pro- 
teins in patients suffering from multiple sclerosis 
showed a very high percentage of positive reactions 
to rye and wheat. This finding proved statistically to 
be significantly higher than in the random popu- 
lation. 


' “2. Allergen-free diets based on a carefully taken 
allergic history and on the results of ophthalmic 
tests brought about favorable therapeutic results in 
_ 31 per cent of the cases. 


“3. In 12 cases the temporary reintroduction of 
the previously omitted food resulted in temporary 
exacerbations of symptoms.” 


TREATMENT 


The treatment administered by the author is pri- 
marily that which would be used in the general man- 
agement of a patient with any allergic condition. 
This includes instruction as to the avoidance of of- 
fenders, the use of allergenic extracts and the admin- 
istration of histamine,® 1%: 25. 26, 27, 28 at first intra- 
venously and then by iontophoresis," ?: 3 4:5 6 or 
repository injections.** °° 6 Histamine is the most 
powerful dilator of intracranial vessels kriown.®® 57 
Therefore, it covers that need. At the same time, 
when given properly it is the universal hyposensi- 
tizer and the recommended treatment for acute and 
chronic urticaria. Acute and subacute cases of mul- 
tiple sclerosis usually respond to histamine therapy. 
Where there are irreversible changes in the chronic 
cases, little can be expected from hyposensitization 
other than eliminating exacerbations or rendering 
them less severe. 


In addition to antiallergic therapy, everything 
available that has proven efficacious in the care of 
patients with multiple sclerosis is used, especially 
physical therapy, curare, vitamins and gonadotropic 
hormones. For the past six years curare has been 
used in- a repository menstruum, and in that time 
more than a million doses of the material have been 
given, most of it injected by the patients themselves 
in the same manner as insulin. No undesirable re- 
action has been observed or reported. 


The author firmly believes that antiallergic man- 
agement is the most effective method of dealing with 
multiple sclerosis, especially acute and subacute 
cases. A complete, harmonious understanding must 
exist between the patient and the physician, be he an 
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allergist or a neurologist. The patient must be taught 
to watch for events of stress, offending foods and 
other situations that occur in connection with symp- 
toms. When he can himself connect exacerbations 
with some allergenic offense that he can avoid, fear 
of the disease and the future subsides. 

1801 South Jay Street. 
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Multiple Sclerosis 


Its Frequency and Distribution, with Special Reference to San Francisco 


LEONARD T. KURLAND, M.D., Dr. P.H., Rochester, Minn., and 
HENRY W. NEWMAN, M.D., San Francisco 


AN EPIDEMIOLOGIC SURVEY of multiple sclerosis was 
conducted in San Francisco in 1949 as one of five 


sponsored by the National Multiple Sclerosis Society, 


“to determine the extent of multiple sclerosis in the 

United States and Canada and to study the influence 

of climate and race on the distribution of the dis- 
2” 

ease. 


The detailed description of the method of study 
and the results of the surveys in the other cities 


(Winnipeg, Boston, New Orleans, and-Denver) have 
been published.’ 2 


METHOD OF STUDY 


Approval of the survey was first obtained from 
the San Francisco County Medical Society, the local 
hospital association, and the deans of both medical 
schools in San Francisco, Office space for the survey 
was provided by the Stanford University Medical 
School, and a member of the department of neurol- 
ogy* supervised the local survey. Medical students 
from both Stanford University and the University of 
California were employed and trained in abstracting 
hospital and clinic records and in contacting physi- 
cians and reviewing their records. 


Reports of cases of multiple sclerosis diagnosed or 
suspected and of deaths were obtained from all reg- 
istered hospitals, including outpatient departments, 
from clinics and nursing homes, and from the local 
office of vital statistics for the ten-year period 1939 
through 1948. In addition, physicians in private 
practice were requested, by letter and telephone, to 
provide reports on cases observed in the previous 
five years and to identify any patients who were 
known to be still alive regardless of when they were 
last treated. No patient was seen in person. 


Epidemiologist, National Institute of Neurological Diseases and 
Bieteee, Public Health Service ( Department of Health, Education, 
and Welfare); Medical Director, Epidemiological Project National 
Multiple Sclerosis Society (Kurland) ; Associate Professor of Medicine 
(Neuropsychiatry) , Stanford’ University School of Medicine; Director, 
San Francisco "Niultiple Sclerosis Epidemiological Research Project 
(Newman). 

This study was supported by a grant from the National Multiple 
Sclerosis Society. 

The drecen. of the survey are indebted to the physicians of San 
Francisco as well as to the hospitals, clinics, and ~— homes who 
made their — — for confidential study; e San Fran- 
cisco City and Co _ Department of Public Healt t steals to death 
certificates, and to the group of medical students who collected the 
basic morbidity data. 


* Newman. 
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¢ Epidemiologic surveys of multiple sclerosis 
were conducted in 1949 in San Francisco, Win- 
nipeg, Boston, New Orleans, and Denver. Re- 
ports of cases for 1939 through 1948 were 
obtained from record offices, hospitals and clin- 
ics, and private physicians. The basis for the 
observations was the group of probable” cases 
among residents. 

In San Francisco these probable cases in resi- 
dents numbered 415; however, in only 146 of 
these was the onset between 1939 and 1948. 
Of the 143 patients who were white, 51 were 
male and 92 female. The average annual inci- 
dence based on these figures was 2.1 per 100,- 
000—1.5 for males and 2.6 for females. 


Prevalence, based on probable cases in resi- 
dents on January 1, 1949, was 29.7 cases per 
100,000 population—21.2 for males and 38.1 
for females. 

Mortality was 0.7 per 100,000 population— 
0.9 for females and 0.6 for males: 

In comparison of the findings for San Fran- 
cisco with those of other cities, both the inci- 
dence and the severity of the disease appear 
to decrease from north to south. 


Each case was classified as “probable” or “pos- 
sible” according to the opinion of the physician 
making the most recent diagnosis. “Probable” cases 
were those in which clinical evidence was consistent 
with the diagnosis while other possibilities were 
reasonably excluded; “possible” referred to those 
cases in which no single neurologic diagnosis had 
been established. 

In each of the cities surveyed, the survey coordi- 
nator’ reviewed all case reports to eliminate dupli- 
cation and non-resident cases. In all the cities except 
San Francisco each important source of case reports 
was rechecked about two years after the original 
survey and newly diagnosed resident patients whose 
symptoms had started before 1949 were added to 
the survey. At the same time data on patients whose 
diagnosis or residence had not been clarified in 1949 


+Kurland. 
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were reviewed with the patients’ latest physicians, 
and many inaccuracies in the earlier reports were 
thereby corrected. Unfortunately, as the San Fran- 
cisco County Medical Society, for some unstated 
reason, objected to this later case review, it was not 
carried out in this city. Therefore the data for San 
Francisco must be considered less reliable than those 
for the other cities, although the original case reports 
collected in San Francisco, on which the tabulations 
were based, were more complete than those in the 
other cities before the case review. This uncertainty 
as to the thoroughness of the study makes it difficult 
to compare the results from San Francisco with those 
from the other four cities. 


RESULTS IN SAN FRANCISCO 


Originally reports on 562 cases were’ submitted. 
Of these, 119 were excluded because of non-resi- 
dence, insufficient identification, uncertainty or 
change of diagnosis, or other factors. Also excluded 
were 28 other cases because no information other 
than the death certificate was available. 


Of the remaining 415 cases, 316 (including 55 in 
which the patients had died in the ten-year period) 
were classified as “probable” and 99 as “possible.” 
The ratio of probable to possible cases is similar to 
that reported in the other cities.” 

Rates of incidence, prevalence, and mortality are 
based on the probable cases only, as in the other 
cities. The number of cases in which the disease 
developed in San Francisco in the ten-year period 
1939 through 1948 forms the basis for the average 
annual incidence rates; the number of such patients 
residing in the city as of January 1, 1949, is used 
in the determination of the prevalence ratio; the 
number who died in the city between 1939 and 1948 
is used to determine the average annual mortality 
rates. 

Survival to January 1, 1949, of the patients with 
probable cases in San Francisco is shown in Table 1. 
The living or dead status of about 13 per cent of the 
reported patients was unknown. (In the other cities 
this unknown group averaged about 6 per cent.) 
These patients were not counted in prevalence and 
mortality tabulations. 


Incidence and Incidence Rates 


Of the 316 probable cases in the San Francisco 
study, in 36 the patients were residing elsewhere at 
the time of onset of symptoms. The residence or the 
time of onset was unknown in an additional 21. In 
the remaining 259 cases, the patients were residing 
in San Francisco at the time of onset of symptoms, 
which in 113 was prior to 1939. The average annual 
incidence is based on the 146 patients in whom onset 


occurred in the years 1939 through 1948. 
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Chart 1.—Average annual incidence rates of multiple 
sclerosis per 100,000 population Ly age and sex in white 


‘population of San Francisco, 1939 through 1948. 


TABLE 1.—Distribution of patients with "'probable'' multiple 
sclerosis in San Francisco study on January 1, 1949 





Status Number Per cent 
aed i cc catetes 219 69.3 
In San Francisco............-.--.- 206 65.2 
2 EE Eon 13 4.1 
Died between Jan. 1, 1939 
and Jan. 1, 1949................ 55 17.4 
In San Francisco...............-.- 45 14.3 
Necropsy confirmed ri 22 
PONE dibed sc costnescorseennsiee 3 0.9 
Status unknown................-....-+- 42 13.1 
RORRE CEROB i cise 316 100.0 


Of the 146 patients, 3 were non-white—all males. 
Of the 143 white patients 51 were male and 92 were 
female. The average annual incidence per 100,000 
population for the ten-year period based on these 
cases was 2.1—1.5 for males and 2.6 for females. 
The ratio of females to males was 1.7 to 1. 

Chart 1 shows the average annual incidence for 
the white population by age and sex. A sharp peak 
is noted for females aged 25 through 34 years; the 
curve for males also reaches its maximum at this 
age but drops off more gradually. 


The average annual incidence for nonwhites, 
based on the 3 cases counted and on 1950 census 
figures for San Francisco, was 0.4 per 100,000 popu- 
lation—0.7 for males. 


PREVALENCE RATIOS 


Prevalence of a disease in a population group is 
determined by dividing the number of cases by the 
number of persons in the group. The result, ad- 
justed to some base number (usually 100,000), is 
a specific figure per unit of population and a basis 
for comparison among groups. 


Prevalence ratios in this study were based on the 
probable cases of 73 white males and 133 white fe- 
males reported as living in San Francisco on Janu- 
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ary 1, 1949. The prevalence ratio per 100,000 for 
the white population was 29.7—21.2 for males and 
38.1 for females. The ratio of females to males was 
1.8 to 1. 

No probable case of multiple sclerosis, as defined 
for the study, was found among the 80,000 nonwhite 
population on January 1, 1949. It is not certain 
whether the study in San Francisco is as complete 
for nonwhites as for whites. Reports were obtained 
on two Chinese born in China in whom onset of dis- 
ease was at ages 29 and 41 years, respectively, while 
they were residing in San Francisco. On one who 
died in San Francisco in 1948 the diagnosis was re- 
ported as confirmed by autopsy; the other was not 
counted in tabulations since no follow-up could be 
made beyond 1942. Three cases reported in Negroes 
were not tabulated since two were only “possible” 
and in the “probable” case follow-up extended only 
to 1945. 

The nonwhite population of San Francisco in 
1940 were 4,800 Negroes and 27,000 of other races, 
mostly Chinese. By 1950, the Negro population had 
increased ninefold to 43,500 and the other nonwhite 
groups had increased 40 per cent to 37,900, whereas 
the total increase in the white population was only 
14 per cent. 

This disproportionate increase in the San Fran- 
cisco nonwhite population in the last ten years seems 
to be an important factor in the low rates for the 
group. It is likely that much of the increase in the 
nonwhite population is due to the migration of per- 
sons seeking employment, who would probably be 
in good health and because they were newer resi- 
dents would not have been exposed for as long a 
period to any possible local disease-provoking factor 
as the “permanent” white population of the San 
Francisco area. It is also possible that differences in 
the medical care or reporting of cases among the 
large permanent Chinese population might be an- 
other factor in the difference in rates. 

In Chart 2, the prevalence ratios by age for white 
males and white females are presented. For both 
sexes a peak is reached at the ages of 35 through 44 
years, the age distribution curves resembling those 
for other cities.” 


Deaths and Death Rates 


Among white persons with probable cases, 51 
died—0.7 per 100,000 population. Thirty were fe- 
males (0.9 per 100,000) and 21 were males (0.6). 
The ratio of white females to white males was 1.5 
to 1. 

From 1939 through 1948, the diagnosis of 7 of 
the 52 probable cases for which both morbidity 
reports and death certificate transcripts were ob- 
tained was confirmed by necropsy. Of these 7 cases, 
1 was that of the Chinese referred to previously. 
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Chart 2.—Multiple sclerosis. Prevalence ratios per 100,- 
000 population by age and sex. (Based on probable 
patients known to be living in San Francisco on January 
1, 1949.) White population, San Francisco. 


There were 28 additional deaths (15 of white 
males and 13 of white females) reported as due to 
multiple sclerosis for which no morbidity reports 
were submitted. Twenty-one of these deaths occurred 
during the period 1939 through 1944, and for most 
of these cases no other data were available. In some 
cases, the physician who reported the death was 
unable to supply additional information or was no 
longer residing in the area. It can be safely pre- 
sumed that in most of the cases the onset of symp- 
toms was prior to 1939, in which event they would 
have been excluded in determination of incidence 
rates. As the patient had died before 1949, they 
would not be counted in the prevalence determina- 
tions. The mortality rates alone are perhaps deficient 
as a result of the omission of them, but the same 
method was employed in the other cities in the sur- 
vey and comparison of rates with the other cities is, 
for the most part, unaffected. 


COMPARISON AND CONCLUSIONS 


Comparison of results in the cities studied in the 
survey may permit conclusions regarding the find- 
ings in San Francisco. 

1. The incidence rates for 1939 through 1948 
in Boston, Winnipeg, and Denver were about three 
times as high as in New Orleans. The value for San 
Francisco was similar to that for the more northern 
cities (Table 2). 

2. Prevalence ratios were also about three times 
as high in Boston, Winnipeg, and Denver as in New 
Orleans. The value for San Francisco was somewhat 
lower than for Boston, Winnipeg, and Denver, but 
still more than twice that for New Orleans (Table 2). 
The. nonwhite prevalence ratio was also relatively 
high in Boston and low in New Orleans. In both 
Denver and San Francisco, the nonwhite prevalence 
ratio was lower than the value for whites, but in both 
cities the nonwhite population was relatively small 
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TABLE 2.—Comparison of rates of incidence, death and 
prevalence of multiple sclerosis in five cities 
(all rates per 100,000 population) 


Average Annual Average Annual 
Incidence Kates, Death Rates, Prevalence Basie, 


Community 1939-1948 1939-1948 January 1, 194 
RN 2.6 1.1 41.3 
Winnipeg ............ 2.2 0.9 41.8 
NS eee. 2.3 eo 38.2 
San Francisco...... 2.1 0.7 29.7 

0.8 0.2 12.9 


New Orleans........ 


*See text. 


and had increased many times more rapidly in the 
last decade than had the white population. 


3. The mortality rates from 1939 through 1948 
in Boston and Winnipeg were four to five times as 
high as in New Orleans, and in San Francisco three 
times as great as in New Orleans. In Denver, where 
the mortality data were found to be deficient,? the 
mortality rate was only twice as high as that of New 
Orleans. 


4. In all but one instance, the rates and ratios in 
each city were higher for females than for males. 
The possible reason for this difference is discussed 
elsewhere.* 

5. In all cities, except New Orleans, reports of 
some cases of multiple sclerosis were confirmed by 
autopsy. (These included one report on a Chinese in 
San Francisco and one on a Negro in Boston.) 


From these findings it can be concluded that mul- 
tiple sclerosis is much less prevalent in New Orleans 
than in the other cities, and that the disease occurs 
in all races. 


6. In a study of mortality due to multiple sclerosis 
in 1947, the death rate was found to be two to three 
times higher in Canada and the northern United 
States than in the South;? * it has been postulated 
that this difference in frequency with geographic 
latitude is somehow associated with climate. It is 
unknown, however, whether the frequency of multi- 
ple sclerosis diminishes gradually from north to 
south on this hemisphere or whether at some critical 
latitude or isotherm the incidence drops sharply, as 
it might in the absence of an important causative 
factor of the disease. It was hoped that the results in 
San Francisco might indicate whether or not there 
is a gradual diminution in the rates with latitude, 
for such information might clarify the nature of 
this unknown geographic factor. 

Several points must be considered for further in- 
terpretation of the findings here summarized. 

The rates reported in Table 2 cannot be consid- 
ered as absolute measures of the frequency of mul- 
tiple sclerosis but are mainly of value in comparing 
the relative frequency in the different cities. It is not 
easy to interpret mass statistics of a disease which 





is rare and at best difficult to diagnose, especially 
when the compilation of such statistics may be sub- 
ject to differences in hospital record systems, in 
the cooperation of physicians in different communi- 
ties, and in the completeness of reports on cases and 
deaths. By selecting large medical centers, these 
factors can be equalized to some extent; special 
studies on the completeness of the data indicate that 
the surveys, at least in Boston, Winnipeg, and New 
Orleans, were equally thorough. On recent clinical 
review of the cases in Winnipeg and New Orleans 
good correlation was obtained with the prevalence 
results reported here for Winnipeg, whereas in New 
Orleans the prevalence was found to be even less 
than reported in this presentation.‘ 


The computation of rates and ratios depends not 
only on the number of cases in the numerator but 
also on the population base in the denominator. The 
greater rate of growth of the more western communi- 
ties is another, although presumably minor, in- 
fluence. 


Further, there is greater uncertainty regarding 
the relative accuracy of the rates for San Francisco 
than for other cities in which the case review was 
carried out. The effect of the case review on the rates 
depends on whether the number of new cases dis- 
covered exceeds the number excluded because of 
errors in diagnosis and in reported residence. Ex- 
perience in the other cities indicated that the case 
review did not greatly alter the total rates and 
ratios, but the effect on rates for subgroups separated 
by age and sex was in some instances appreciable. 

With these qualifications in mind, the following 
interpretations may be made of the rates of preva- 
lence, mortality, and incidence of multiple sclerosis 
in San Francisco in relation to those in the other 
cities: 

1. Prevalence: The value for San Francisco was 
somewhat lower than the high values for the north- 
ern communities but still more than twice that for 
New Orleans (Table 2). Since prevalence is based 
on the number of cases in a city on a particular date, 
without regard to the residence at time of onset of 
symptoms, an important factor which may influence 
this ratio is the relative immigration and emigration 
of patients in the total population. So far as is known, 
San Francisco has not been recommended for any 
particular therapeutic benefit for patients with mul- 
tiple sclerosis; nor is any other factor known which 
might cause the migration rate of persons with the 
disease to differ from that of the rest of the popula- 
tion. Taken at its face value, the prevalence ratio for 
San Francisco would suggest that there is a gradual 
decrease from north to south in the frequency of 
multiple sclerosis. 


2. Mortality: As the average duration of disease 
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before death is 20 years, it is difficult, in a city 
which has increased in population so rapidly as San 
Francisco, to deduce reliably any short-term trends. 
Under these conditions, for instance, mortality rates, 
which are based on the number of patients dying in 
a recent period divided by the total population, 
would be very low unless the immigration of persons 
with advanced multiple sclerosis were in proportion 
to that of the general population. 


3. Incidence: The comparison of incidence rates 
is probably the best measure of relative endemicity 
of a disease since it is computed by dividing the 
locally occurring cases from a recent period of years 
only by the current population figures. On this basis 
it would appear that multiple sclerosis is about 
equally endemic in Boston, Winnipeg, Denver, and 
San Francisco (Table 2). Such a finding suggests 
that the “northern” causative factor which seems to 
be absent from New Orleans may be present in San 
Francisco as in Denver. 


It must be concluded, then, that either the method 
of study was not sufficiently sensitive to indicate 


small (but perhaps important) differences in the 
frequency of multiple sclerosis in San Francisco and 
the more northern cities studied, or that there is no 
appreciable difference. It does appear, however, that 
multiple sclerosis is a considerably greater neuro- 
logic problem in San Francisco than in New Or- 
leans. The cause of this difference is not known. 
Mayo Clinic. ; 
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Investigation of Non-Service-Connected Cases 


UNDER A NEW PLAN about to be put into effect by Veterans Administration, 
the Department of Justice will be called in to handle cases of suspected fraud 
concerning the “inability to pay” declaration of veterans with non-service 
connected disabilities. VA itself is forbidden by law to look behind the vet- 
eran’s statement that he can’t afford private treatment. According to testi- 
mony introduced in congressional hearings, this has resulted in many abuses. 

The new arrangement provides that if a VA hospital manager has good 
grounds to suspect that the veteran’s claim of indigency is fraudulent, he will 
confer with federal law enforcement officials. An investigation will then be 
conducted by the Justice Department, the regular law enforcement arm of the 
federal government. If the facts justify prosecution, the case will be taken to 
federal court. There the government will have to prove that the veteran in 
question set out “premeditatedly, purposefully and intentionally” to defraud 
the government. 

Also nearing the announcement stage is a tightening up of the questionnaire 
filled out by veterans with»non-service connected conditions when they apply 
for VA hospitalization. VA medical and legal officials have been working on 
the new wording since last spring. 

It is expected the revised form will call on the veteran to supply more infor- 


mation about his finances. 
—A.M.A. Washington Letter 
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The Importance of Potassium After Operation 


BENEDICT,’ IN 1915, observed a change in the uri- 
nary excretion of potassium in the state of starvation 
but the significance of the phenomenon was not ap- 
preciated until Darrow and Gamble**: 1* began re- 
porting upon studies of electrolyte balance. Gradually 
an understanding of the role of potassium in health 
and disease evolved and today surgeons are keenly 
aware of the complications that result from defi- 
ciency or excess of this ion.?/1011,12,13,14,15,17,20,21 

To better understand the clinical problems in- 
volved in deficiency or excess of potassium in the 
body, certain fundamentals must be made clear. Po- 
tassium is present in both intracellular and extra- 
cellular fluid. The quantity in intracellular fluid nor- 
mally is 115 milliequivalents per liter, and in extra- 
cellular fluid approximately 5 milliequivalents per 
liter. Therefore, although a change in the amount of 
potassium in the serum is of some significance, it is 
only a rough estimate of what changes are occurring 
within the cells. In ordinary circumstances there is 
a constant excretion of 60 to 90 milliequivalents of 
potassium in the urine and 10 milliequivalents in the 
feces per day. This remains fairly constant in spite 
of the intake except when the body is greatly de- 
pleted. At such times, the urinary and fecal excre- 
tion is lowered only slightly. 

In the course of 24 hours the average adult se- 
cretes approximately 8,200 cc. of fluids into the di- 
gestive tract. This greatly exceeds the total volume 
of plasma (some 3,500 cc.) but a state of equilibrium 
is maintained by the reabsorption of much of this 
fluid. The amounts of the various digestive secretions 
entering the digestive tract of an adult human are 
shown in Table 1.1* The ionic loss of these secretions 
is shown in Table 2. In a healthy person there is no 
actual loss from the gastrointestinal tract other than 
the fecal excretion of 10 milliequivalents of potas- 
sium per day. However, in patients with intubation, 
vomiting, diarrhea or intestinal fistula, the intestinal 
fluid loss becomes significant: Both water and elec- 
trolytes are lost. If, in the replacement of the total 
fluid loss, only dextrose in water and/or saline solu- 
tion is given and no attempt is made to replace the 
potassium, a pronounced drop in the serum potas- 
sium level with the characteristic clinical features 
will result. This may be overlooked if serum potas- 

Part of a Symposium on Nutrition and Electrolytes presented before 


the Section on nmeral Surgery at the 82nd Annual Session of the 
California Medical Association, Los Angeles, May 24-28, 1953. 
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¢ A deficiency of potassium in a patient after 
operation is manifest clinically by anorexia, ma- 
laise, apathy, weakness, abdominal distention 
and hypochloremia. 


Many patients who have had a prolonged dis- 
turbance in nutrition may have a "subclinical" 
hypopotassemia. 

Prophylaxis by means of replacement of the 
potassium excreted daily in the urine is the 
ideal treatment. 

W hen the clinical picture of potassium deficit 
develops, the amount of the potassium ion 
needed for replacement should be calculated 
on the basis of the total amount of water in the 
body of the patient. 


sium determination is carried out during the de- 
hydrated state and the content is found to be “nor- 
mal.” Not until the amount of extracellular fluid is 
returned to near normal will there be an appreciable 
decrease in the potassium content of the serum. 


This brings up the question of total body water 
and its various partitions. Recent studies® 1® have 
shown that the muscle mass as compared to the fat 
mass plays a very important role in determination of 
total body water. Lean persons have relatively more 
water in the body than do obese persons. Another 


TABLE 1.—Total volume of digestive secretions produced in 
24 hours by adults of average size 


Gastric secretion 


Pancreatic juice 
Intestinal secretion 


Blood plasma volume 


TABLE 2.—Average gastrointestinal tract losses expressed in 
milliequivalents per liter?’ 


Sodium Potassium Chlorides 

Gastric secretion y 9.3 89.0 
Small bowel secretion (Mil- 

ler-Abbott suction) 104: 5.1 98.9 
Ileum secretion (Miller-Abbott 

suction) 116. 5.0 105.8 
Ileostomy (recent) s 16.2 109.7 
Cecostomy i 20.6 18.2 
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Figure 1.—Changes in the electrocardiographic tracings 
produced by alterations in serum levels of potassium. Dar- 


row, D. C., and Pratt, E. L.* 
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point to be kept in mind is the change in per cent 
of body water produced by fat loss in the patient 
who has lost weight due to illness or secondary to 
catabolism of fat in trauma or surgical operation. 
These points are brought up to emphasize the need 
for a knowledge of total body composition before 
the electrolyte needs can be calculated with any rea- 
sonable accuracy. 

The electrocardiographic changes produced by 
hypopotassemia frequently are characteristic (Fig- 
ure 1). Moderate potassium deficiency is associated 
with a low, wide T wave with prolonged QT and low 
voltage in all the leads. As the potassium is further 
depleted the T wave is inverted, ST depressed and 
QT further prolonged. On the other hand, elevation 
of the potassium above normal causes an elevated 
T wave with progression to a biphasic pattern as the 
potassium reaches toxic and lethal levels. Electro- 
cardiographic tracings are less helpful in cases of 
mild to moderate aberration of potassium levels un- 
less a base line is established with preoperative 
tracings. This is particularly true when operation is 
done on older patients in whom some unrelated elec- 
trocardiographic variation from normal may already 
exist. 


CLINICAL FEATURES OF HYPOPOTASSEMIA 


Before the present understanding of hypopotas- 


semia many patients had serious postoperative com- ° 
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plications owing to the condition and some even died 
in a state so aptly termed “la maladie post-opéra- 
toire” by Leriche.’® Postoperative apathy, lethargy, 
anorexia, weakness, abdominal distention and hypo- 
chloremia are characteristic symptoms. Time was 
when such symptoms, particularly after operations 
on the gastrointestinal tract, often led to reoperation 
on the assumption that there was intestinal obstruc- 
tion, which only aggravated the electrolyte problem. 
The following case illustrates the problems of 
diagnosis and treatment of hypopotassemia: 


REPORT OF A CASE 


A 61-year-old Chinese male was admitted to the hospital 
on September 27, 1952, with a history of “indigestion” of 
ten years’ duration and diabetes of eight years’ duration. 
Before he was admitted, active duodenal ulcer with con- 
siderable obstruction was diagnosed. It had not been relieved 
by conservative treatment. 

Nasogastric suction was started soon after the patient was 
admitted and 2,000 cc. of gastric fluid was aspirated in the 
first twelve hours. A modified Sippy regimen was prescribed 
and aspiration to remove gastric residue was carried out 
daily. 

On October 1, 1952, the content of chlorides in the serum 
was down to 85 milliequivalents per liter and the carbon 
dioxide content up to 32 milliequivalents per liter. The alka- 
losis was considered to be due to the loss of chlorides in the 
aspirated gastric juice and it was corrected by intravenous 
infusion of ammonium chloride solution. 


Vagotomy and gastroenterostomy were done October 3, 
1952. This operation rather than subtotal gastric resection 
was decided upon because the duodenum was densely adher- 
ent to the inferior surface of the liver in the region of the 
extrahepatic biliary tree. An hour after operation the sugar 
content of the blood (fasting) was 204 mg. per 100 cc. 


Convalescence was uneventful until on the tenth postoper- 
ative day the patient began to vomit. Approximately three 
liters of fluid was vomited in 12 hours. The following morn- 
ing it was noted that the output of urine for the preceding 
24 hours had been only 250 cc. Clinically the patient did 
not appear to be dehydrated. The abdomen was soft and 
non-tender and peristaltic activity was normal, Obstruction 
secondary to an edematous gastroenterostomy stoma was 
considered likely. Therefore not all the fluid lost was 
replaced. 

The patient was given, by vein, 1,000 cc. of 5 per cent 
Aminosol,® 1,000 cc. of 5 per cent dextrose in 0.45 per cent 
saline solution, to which one 10 cc. ampule solution of 
“K-M-C,”* one 2 cc. ampule vitamins (Berocca®) and 10 
units of regular insulin were added. This supplied a total 
of 77 milliequivalents of sodium, 25 milliequivalents of 
potassium, 10 milliequivalents each of calcium and magne- 
sium and 102 milliequivalents of chloride ions. After the 
infusion the total protein content of the blood was 7.66 gm. 
per 100 cc., of which 4.32 gm. was albumin and 3.34 gm. 
was globulin. 


On the following day, October 15, the patient appeared 
to be severely dehydrated. He was weak and singultus had 
developed. In the preceding 24 hours the total intake of 
fluids was 2,340 cc. with the output 3,070 cc. Of the output, 


*“K-M-C,” 
Francisco, contains 25 milliequivalents of potassium, 10 milliequiva- 
lents of magnesium, and 10 milliequivalents of calcium in 10 cc. 
distilled water. 


a solution peepesed by the Ingram Laboratories, San 
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Figure 2.—Case 1, Electrocardiographic tracings: A. Pre- 
operatively on June 6, 1952. B. Tracing made on Oct. 16, 
1952 showing a low T wave with a prolonged Q T interval. 


100 cc. was urine, 2,170 cc. was withdrawn by nasogastric 
suction and 800 cc. was calculated as insensible loss. 

The content of electrolytes in the serum on that day was 
as follows: Potassium 5 milliequivalents, chlorides 100 
milliequivalents, carbon dioxide 46.3 milliequivalents (see 
Table 3). The patient was alkalotic and dehydrated, but 
because the potassium content in the serum was normal, 
only 50 milliequivalents of potassium was added to the 
parenteral fluid for that day. The total fluid intake was 
4,830 cc., of which 500 cc. was whole blood, while the fluid 
output approximated 2,550 cc., of which 850 cc. was urine 
and 900 cc. was,gastric aspirate. 

Next day the patient appeared semi-comatose and had 
“fish mouth respirations.” A metabolic disturbance secondary 
to diabetes mellitus was considered but this seemed unlikely. 
Although the sugar content of the blood was 417 mg. per 
100 cc., alkalosis was present and potassium deficiency 
seemed the most probable cause. This diagnosis was sup- 
ported by comparison of T waves in an electrocardiogram 
taken at that time with the T waves in a tracing made pre- 
operatively (Figure 2). 

It was learned that the patient had not received all the 
fluids ordered for him in the preceding 24 hours. The total 
intake was 3,180 cc. and the output 1,410 cc. of urine, 730 
ce. of gastric aspirate and 800 cc. of insensible fluid loss. 
Therefore, 75 milliequivalents of potassium, well diluted, 
was given slowly by vein. 

On October 17 the patient was still dehydrated and thirsty 
but no longer semicomatose. The body weight was 109 
pounds. There appeared to be very little fat in the subcuta- 
neous tissues. Ninety-five milliequivalents of potassium in 
four liters of fluid was ordered for the next 24-hour period. 

Next day the patient was considerably improved. The 
gastric residue was 500 cc. Mineral oil was given orally to 
see if it would pass through the stoma. The potassium con- 
tent of the serum was 3.55 milliequivalents, of chlorides 90.1 
milliequivalents, and of carbon dioxide 48 milliequivalents. 
The potassium deficit was approximately 1.5 milliequiva- 
lents per liter. An infusion of 110 milliequivalents of potas- 
sium in 3 liters of fluids was given. 

On October 19 the oil passed through the gastrointestinal 
tract. The patient began to take a soft diet. In addition to 
the oral intake, 105 milliequivalents of potassium in 3 liters 
of fluids was given by vein. 

Next day the patient felt well and the content of elec- 
trolytes in the serum was nearly normal. The body weight 
was 118% pounds. Two days later the patient was discharged 
from the hospital. 


DISCUSSION 


Several features that are common in postoperative 
metabolic problems were present in the case here 
reported. The patient had nutritional inadequacy of 


388 


TABLE 3.—Summary of blood chemical determinations in 
milliequivalents per liter in case herein reported 


Potassium 

Carbon Therapy 

Date Sodium Potassium Chlorides Dioxide ( mEq.) 
eee 8 ek ry, 85.0 See nd. 
OT eecsi ss o0ss ORR Pit tngces 7 y ee a GUS eae 
MR Res.) acres |) waapeke 93.2 ore. seen 
ee | re 5.0 100.0 46.3 50 
ae SEES Berens APs hn Wee ey ne lee 75 
October 17.............. 3.05 90.1 48.0 95 
MPOUOOE RO aces | xinsse 3.05. - 90.1 $7.5 110 
MRIS Pe) oe OS oe! pad eh Ea ae ee a 105 
CON I sites i, 44 109.0 aS Vcc 








long standing due to an obstructing lesion in the 
duodenum. This led to “subclinical” intracellular 
potassium deficiency which was probably secondary 
to low content of protein in the cells. 

If postoperative convalescence had not been com- 
plicated by the loss of a large amount of fluid and 
electrolytes through vomiting, the potassium defi- 
ciency might have been corrected spontaneously. 
Owing to the loss of fluid and the dehydration of the 
patient, the potassium deficiency was not detected 
when the serum content was determined the follow- 
ing day. It became apparent, however, in determi- 
nations carried out after fluids had been infused to 
replace the fluids lost, and the patient lapsed into a 
state typical of hypopotassemia, characterized by 
semicoma, anorexia, abdominal distention and ex- 
treme weakness. The potassium deficiency was not as 
great as might have been expected in light of the 
serious clinical condition of the patient. The potas- 
sium depression was 1.95 mEq. per liter. With the 
lowered body weight (109 pounds), the total deficit 
was only 58.5 mEq. Although approximately that 
amount was replaced in the three days after defi- 
ciency occurred, the amount of potassium which was 
being excreted in the urine daily was not taken into 
account. Urinary output was so low that there was 
a tendency toward over-caution against supplying 
too much potassium. This proved to be in error. It 
was not until enough potassium to replace that ex- 
creted, as well as to make up the deficit in the serum, 
was supplied that the patient recovered. Although 
the electrocardiogram taken at the time of potas- 
sium deficiency was of some value in diagnosis, it 
probably would not have been had there been no 
preoperative tracing to compare it with. By itself the 
tracing shows very little that might be considered 
characteristic of potassium deficiency. 

Avoiding pathologically low potassium is usually 
no problem if the patient can begin adequate oral 
intake within the first three to five days postopera- 
tively. In some cases, such as the one cited, the pa- 
tient may have unrecognized low potassium that may 
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not be manifest evén on serum potassium studies. If 
kidney function is good, patients may safely receive 
60 to 90 mEq. of potassium daily in parenteral fluids 
until such time as they may take adequate fluid or 
food by mouth. 


If considerable potassium deficit develops, re- 
placement must be governed by the degree of deficit. 
Since the potassium ion is so distributed in the body 
that it exists in the intracellular fluid in a much 
higher concentration than in the extracellular fluid, 
replacement should be considered on the basis of 
total body water. For example, a deficit in the serum 
of 2 mEq. per liter, in a patient with body weight of 
50 kilograms would be replaced in the following 
fashion: If the patient is lean, body water may be 
assumed to make up 60 per cent of the body weight, 
or 30 liters. The deficit of 2 mEq. per liter, times 30 
liters, equals 60 mEq. of potassium ion needed to 
overcome the deficit. If the daily excretion of potas- 
sium is another 60 mEq., then the patient should re- 
ceive 120 mEq. of potassium in a 24-hour period. 
Potassium should be administered slowly in divided 
doses lest hyperpotassemia develop. 


Adequate renal function is, of course, necessary. It 
must be kept in mind that the response to replace- 
ment of potassium ion is often slow; potassium ad- 
ministration may have no observable effect clinically 
or on the potassium content of the serum for 48 
hours following therapy. 


Potassium solutions used in prophylaxis and re- 
placement are numerous. Where laboratory facilities 
are limited, the prepared solutions* such as one 
which Fox! described may be used to replace part of 
the fluid and electrolyte requirements. 


The prepared solutions, however, often contain too 
much of an ion that may not be needed in the cir- 
cumstances—sodium in.the first few postoperative 
days, for example. The ideal replacement is by means 
of addition of the required ions. Potassium chloride 
solutions are available in which 1 gm. is equal to 
approximately 13.3 mEq. of potassium ion, when 
diluted to 1 liter. These solutions can be added to 
any other solution given by vein. Two gm. of potas- 
sium chloride added to each liter of fluid given will 
give enough of the potassium ion to replace that lost 
in the daily urinary excretion. 

3400 Webster Street. 


*Polysal® (Cutter) contains sodium 140 mEq., chloride 103 
mEq., bicarbonate 55 mEq., potassium 10 mEq., calcium 5 mEq., 
and magnesium 3 mEq. per liter. © 
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Tuberculosis Control in California Mental Hospitals 


E. H. CRAWFIS, M.D., Sacramento, EDWARD KUPKA, M.D., Berkeley, 
and WALDO R. OECHSLI, M.D., Los Angeles 


ProcraMs for the control of tuberculosis in mental 
institutions are not new and many states now have 
them. One of the first such programs was begun in 
the province of Ontario in 1930 and has operated 
annually on a well organized basis since 1937.5 The 
New York Department of Health, recently review- 
ing ten years of experience in such a program, re- 
ported a significant decrease in the number of cases 
in successive surveys.1 While there were many fac- 
tors contributing to the decrease, the major ones 
were early diagnosis and segregation of patients. 

The relatively high incidence of tuberculosis 
among patients with mental disease has been com- 
mented upon many times. The New York report in- 
dicated that this is true before as well as after admis- 
sion to hospital. In a high proportion of cases the 
mental disorder is such as to predispose to poor 
health habits. Overcrowding in mental institutions 
and lack of personnel aggravate this predisposition. 
In these institutions, however, because of the rela- 
tively static population and because the movement 
and environment of patients can be controlled, an 
effective program of tuberculosis control may be 
developed. 


Such a control program has two aspects. The first 
is diagnosing tuberculosis in its earliest stages, which 
is done by an initial mass survey of all patients, 
roentgen examination of the chest of each patient 
upon admittance, and annual surveys to find newly 
developed cases. Once such a case-finding program 
is begun, segregation and isolation to prevent trans- 
mission of infection to others and a treatment pro- 
gram for patients with active disease must follow. 


The tuberculosis case-finding program of the Cali- 
fornia Department of Mental Hygiene started with 
preliminary fluoroscopic and x-ray surveys in 1943,? 
and continuing annual x-ray surveys of all the pa- 
tients in the hospitals was begun in 1946.*:* The 
surveys are carried out by the Bureau of Tubercu- 
losis Control in the California Department of Public 
Health, using mobile x-ray units. Employees are in- 
cluded in the surveys if they wish to be. At the time 
of the first survey (1946), the institutions began the 
routine x-ray examination of all patients admitted or 
returning from absence. 

The policy of centralizing tuberculous patients in 
special units in selected hospitals was followed from 
the outset. As psychotherapy must be continued, the 
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* Diagnosis, the first step in tuberculosis con- 
trol, is accomplished in the mental hospitals of 
California by x-ray examination of all patients 
annually and of new or returning patients on 
admission. This routine has been carried on 
since 1937. 

Tuberculous patients with active disease are 
segregated in one of three specially staffed 
and equipped units at the Patton, Sonoma and 
Napa hospitals. Those in whom disease is likely 
to recur are likewise segregated for special 
care and observation. Those in whom disease is 
inactive or not definitely diagnosed are not 
segregated but are observed by physicians of 
the Bureau of Tuberculosis Control of the Cali- 
fornia Department of Public Health in collab- 
oration with the staffs of the institutions. 

Since the establishment of this program the 
proportion of new or previously unrecognized 
cases of tuberculosis has been reduced from 
0.83 per cent, a year after the program was 
begun, to 0.37 per cent, while recurrence or 
progression of previously recognized disease 
has been reduced from 12.3 per cent at the first 
survey to 5 per cent at the most recent. 

Overcrowding in all hospitals has been the 
chief obstacle to the success of the program. 





concentration of specially trained personnel and of 
facilities results in better treatment for patients; it 
also lessens the risk of infection to other patients 
and employees. The most obvious disadvantage of 
such a policy is that some patients are hospitalized 
many miles from their homes with consequent in- 
convenience for visiting relatives. It also imposes a 
considerable burden of moving tuberculous patients 
between institutions. Patton State Hospital was des- 
ignated as the special tuberculosis center for South- 
ern California and the Napa State Hospital for 
Northern California. Sonoma State Home was des- 
ignated as the tuberculosis center for mentally defi- 
cient patients. As a part of this program a new 
tuberculosis unit was opened at Patton in October 
1951 and another at Sonoma (February 1951). 
Shortly a new unit will be built at Napa. Until it is 
available the tuberculous patients for the northern 
institutions will continue to be cared for at both 
Napa and DeWitt state hospitals. 
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TABLE 1.—Results of first five x-ray surveys in nine mental hospitals of California. 


Survey 


No. of patients whose previous survey or hospital 
film was negative (new cases) 


No. of patients not previously x-rayed or disease 
not recognized previously 


Total No. patients with x-ray evidence of new or 


previously unrecognized pulmonary tuberculosis... 2139 (8.25%) 


1946-47 


1947-48 1948-49 1949-50 1950-51 


124 (0.47%)  80(030%)  43(0.16%) 52 (0.18%) 


96 (0.36%) 53 (0.20%)  61(0.22%) 54 (0.18%) 


220 (0.83%) 133 (0.50%) 104 (0.38%) 106 (0.37%) 


Percentages refer to total patient population, which varies at each survey. 


The treatment available at these centers has im- 
proved greatly in the past few years. New therapeu- 
tic methods and particularly the use of antibiotics 
and other new drugs have been of invaluable assist- 
ance. A beginning has been made in supplying major 
thoracic operations. Professional and nursing staffs 
have been expanded as have laboratory, x-ray and 
surgical facilities. The effectiveness of the program 
is shown in the significant decrease in the proportion 
of previously unsuspected cases with successive sur- 
veys* (Table 1). 

Some patienfs could not be sent to the special in- 
stitutions, owing to lack of facilities. X-ray exam- 
ination of them was carried out at each resurvey, 
and a study was made with particular reference to 
those in whom films showed new infiltration, cavita- 
tion or definite increase in the area or density of 
preexisting infiltration. The presence of any of these 
changes was interpreted as reactivation or progres- 
sion of disease. It was found in the second survey 
(Table 2) that one in eight (12.3 per cent) of the 
non-segregated patients had x-ray evidence of such 
a progression of disease; 2.3 per cent among these 
had cavitation of lesions where there had been no 
evidence of it previously. There was a sharp reduc- 
tion in the third survey in the number of cases with 
progression (8.6 per cent), and further reduction 
to 5.0 per cent in the sixth survey, which indicated 
improvement in the efficiency of segregation with 
each survey. These findings were based upon serial 
x-ray examination. Although an important part of 
the tuberculosis control program is the laboratory 
confirmation of activity of tuberculous lesions by 
means of sputum examination, unfortunately the 
mental institutions have had great difficulty in get- 
ting laboratory technicians. As a result, information 


TABLE 2.—Reactivation or progression of known tuberculosis 
among unsegregated mentally ill patients, as observed 
In x-ray surveys 


Total Number | 
Number of Unsegregated Showing Reactivation 
Patients X-ray 


or Extension of Disease 


32 (12.3%) 
19 ( 8.6%) 
24 ( 6.9%) 
35 ( 8.5%) 
26 ( 5.0%) 
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regarding sputum findings is too sparse to be of sta- 
tistical significance. This does not detract from the 
significance of the data, however, since serial x-rays, 
if the films are technically good and are compared 
carefully, reveal with considerable accuracy pro- 
gressive or retrogressive changes in pulmonary le- 
sions. Progression of lesions, as shown by serial 
x-ray films, is considered satisfactory evidence of 
activity of the disease process. 


Early in the control program it was necessary for 
each institution to improvise quarters for the large 
number of patients with tuberculosis found in the 
initial survey (Table 1), on admission, and in sub- 
sequent surveys. At first most of the patients were 
being cared for on ordinary wards with no special- 
ized facilities and by personnel not trained in appro- 
priate tuberculosis techniques. During the early part 
of the period of the case-finding program, very few 
of the nine institutions had tuberculosis specialists 
on their staffs, either as residents or as visiting con- 
sultants. At present each hospital has a competent 
consultant in tuberculosis and several now have full- 
time tuberculosis specialists on the staff. 


In addition to the problems of care and segrega- 
tion, the mental hospitals were seriously  over- 
crowded during these years. In 1946 average over- 
crowding in all institutions was 25 per cent; over- 
crowding at Napa was 36 per cent, at Patton 23 per 
cent, and at Sonoma 39 per cent. In 1947, by the 
addition of new beds, the average overcrowding was 
reduced to 17 per cent for mentally ill patients and 
to 26 per cent for the mentally deficient patients at 
Sonoma. By 1948 overcrowding in the state’s insti- 
tutions for mentally ill patients had been reduced 
to 15 per cent, and that condition now obtains. 

Because of overcrowding, segregation was not 
complete, particularly in relation to several classes of 
patients. Patients classified as having active or prob- 
ably active tuberculosis were segregated first. Less 
attention was given to segregation of patients with 
questionable activity and less still if the disease was 
classified as probably inactive. As a result of the 
findings in subsequent surveys, it was felt that re- 
activation of the disease in non-segregated patients 
with supposedly inactive disease was a significant 
hazard, and the Bureau of Tuberculosis Control of 
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the California State Department of Public Health 
was asked to make a survey of all cases of tubercu- 
losis among patients in the hospitals of the Depart- 
ment of Mental Hygiene. 

The primary reason for the study was to devise 
a simple and fairly dependable method of dividing 
patients into categories of infectiousness, probable 
infectiousness, and probable non-infectiousness. This 
meant a review of all patients in whom tuberculosis 
had ever been diagnosed or suspected. 

Almost 3,500 sets of x-ray films of the chest in 
chronological order were reviewed by the medical 
staff of the Bureau of Tuberculosis Control in col- 
laboration with the staff physicians of the hospitals, 
and with the patients’ charts at hand, so that all 
available information could be connected. Each of 
the tuberculosis specialists had had long experience 
in institutional treatment of tuberculosis and in the 
interpretation of films of the chest. 

In addition to the classifications and policies es- 
tablished through the survey, certain other notable 
benefits were derived: 

The careful review of every case proved to be 
invaluable to the three consultants as well as to the 
resident staffs. To the consultants it gave a detailed 
quantitative and qualitative picture of the tubercu- 
losis care problem in each institution which could 
have been obtained in no other way. To the resident 
staff, the critical review gave aid in making decisions 
on borderline cases, suggested additional diagnostic 
procedures, promoted the use of the standard Na- 
tional Tuberculosis Association diagnostic classifica- 
tion, and brought more patients to therapy with 
drugs and operation. 


The review also permitted the dropping from the 


records of a large number of diagnosed or sus- 
pected cases which had been carried needlessly. To 
the harassed administrators of the dangerously over- 
crowded institutions, who feared intramural spread 
of tuberculosis, it brought help in that the patients 
with really dangerous tuberculosis were identified 
and isolated and those with reasonably safe arrested 
cases could be placed in non-segregated quarters. 

After a pilot study at the Sonoma State Home, five 
categories of cases were established, and this divi- 
sion has been applied in the other institutions as 
well. The categories and the policies with regard to 
them are as follows: 


A. Patients in whom active disease is either dem- 
onstrated or strongly indicated. These patients are 
segregated in the units already established. 

B. Patients in whom the disease is relatively in- 
active but is most likely to become active. This cate- 
gory includes patients in whom lesions were active 
in the fairly recent past, or were very extensive at 
any time, and also recently admitted patients in 
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TABLE 3.—Classification of tuberculosis patients with known or 
suspected tuberculosis—Totals to August, 1952 





———Classification* 
A B c D 


E Total 
Mentally illL............. 841 777 1,024 £87 , 351 3,080 
NDE icciicicsecespmsiense Oe”). OO 638 54 220 1,930 
MORNE oes eccccscess 269 331 386° 33 131 1,150 
Mentally defective. 82 55 16: 23.) 67 363 
WON og nn secrets 41 29 78 11 34 193 
POUMRIO © ooo acceces 41 26 58 12 33 170 
Segregation 
indicated: 
Mentally ill.......... BOR ROR ee uss tae 1,618 
Mentally defective 82 Rs cobeets. Mal ete beeen 137 
ih ic 923 832 1,755 
X-ray and laboratory 
follow-up but 
no segregation: 
POINTED Bil esciais :ccied © sates Teeter 1,024 
Mentally defective... -..... es shige aosees 136 
MOE oie es, 1,160 1,160 
Removed from 
tuberculosis 
register: 
MOUetMIE is a Se ee 87 - 351 438 
Mentally defective ......0 0... :.....-- 23 . 67 90 
is a 110 418 528 


*A—Probably active disease; B—Recurrence strong ssibility; 
C—Recurrence less likely; D—Primary lesions only; E—Non-tuber- 
culous disease. 


whom a single film indicates tuberculosis that may 
become active. 


As reactivation of pulmonary tuberculosis occurs 
almost exclusively among such persons, it was de- 
cided that patients in this category also should be 
sent to the hospitals with tuberculosis units, so that 
they could be under the care of specially trained per- 
sonnel, At the present writing this has been done 
with all but a few in this category who are still 
segregated in the other hospitals. These patients, 
while not under active treatment, receive special 
care and diet and are roentgenographically exam- 
ined every three months. 

The segregation of these patients increased the 
total of segregated patients by 832. A few beds were 
already available in the special units for patients 
with active disease, but for most of the number it 
was necessary to set up additional wards in the three 
tuberculosis centers. 

C. Patients in whom recurrence of tuberculosis is 
less likely. These include patients who have relatively 
insignificant fibrotic or fibrocalcific lesions, most of 
which are very small in extent, with no evidence of 
activity for several years. A sharply circumscribed 
“tuberculoma” of less than 1 cm. diameter may be 
considered a lesion of this category. Since the proba- 
bility of reactivation of disease among such patients 
is much less likely, they are not segregated but have 
x-ray examination of the chest every six months. 
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D. Patients with simple calcified primary lesions. 
This category represents the former routine of in- 
cluding every case of pulmonary calcification of the 
Ghon type on the tuberculosis register. As such 
entries are no longer made, the category will dis- 
appear. No action is taken in these cases. 

E. Patients with miscellaneous non-tuberculous 
conditions: 


1. Those in whom pulmonary tuberculosis has 
been tentatively diagnosed or in whom infiltration 
of the lung fields has been observed, but in whom 
at least one thoracic film shows clear lung fields. 


2. Those with infiltration of the lung which by 
location or progress seems symptomatic of other 
condition, particularly suppuration of the lung. 

3. Those with other kinds of infiltration of the 
lung or other abnormalities which do not seem due 
to tuberculosis and cannot be diagnosed without 
further studies. 


4. Those in whom thickening or calcification of 
the pleura of undetermined origin is observed but 
no parenchymal lesions are demonstrated. 

Improvement of diagnostic methods should result 
in reduction of the number of cases in Category E. 
Patients so classified are not segregated. 


The results of the survey and the policies here 
outlined were explained to the staffs of the mental 
hospitals at two regional meetings. The chief bene- 
fits resulting from those meetings are (1) improve- 
ment of isolation techniques for patients with active 
disease; (2) encouragement of a more active treat- 
ment program; (3) development of a program for 
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the care and segregation of patients in whom disease 
may recur; (4) better understanding and compli- 
ance with recommendations for segregation of par- 
ticular patients. Although this phase of the program 
has been in effect only a short time, the value of it is 
felt to be considerable. 


Two other advantages of the control program 
should be noted. One is the simplification of staffing 
and budgeting. It is simpler, for example, to explain 
the drug requirements for a tuberculosis unit of 500 
patients than to explain the same requirements as 
components of the drug budgets of five or six hos- 
pitals. 

A final advantage is the fact that employees of the 
institutions are appreciative of the value of the pro- 
gram. If there is delay in transferring a patient to a 
tuberculosis unit after active disease has been diag- 
nosed, employees become-uneasy and call the matter 
to the attention of the hospital administration. 

1320 K Street, Sacramento. 
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Cortisone and Corticotropin (ACTH) —a Review 


Four YEARS AGO, Hench, Kendall, Slocumb and Pol- 
ley®! reported that cortisone and corticotropin 
(ACTH) effect pronounced and prompt improve- 
ment in the signs and symptoms of rheumatoid ar- 
thritis. The introduction of two potent agents effec- 
tive against a disease for which therapeutic agents 
were sorely lacking was promptly hailed as a major 
contribution to medicine, but of perhaps greater 
importance was the demonstration by the investi- 
gators that cortisone and corticotropin have a phy- 
siologic property, theretofore not generally recog- 
nized—the ability to suppress or inhibit inflamma- 
tory reaction of mesenchymal tissue, occurring in a 
variety of diseases. The implications of this discov- 
ery have been far-reaching, extending into every 
field of medicine and surgery. The employment of 
these hormones in over one hundred disease states 
has. been reported. In some, there apparently has 
been a rational basis for their use suggested by one 
or more of their physiologic actions. In others, trial 
has been purely empiric, justified perhaps by the 
assumption that these substances may have other 
physiologic effects as yet undiscovered. An enor- 
mous volume of medical literature has appeared 
incident to these investigations. One published bib- 
liography lists over 3,000 articles which have ap- 
peared in less than three years and the list is still 
growing.”” The purpose of this review is to select 
from this enormous literature only a few data on the 
physiologic and pharmacologic actions of these 
hormones which appear to be of particular signifi- 
cance to clinicians. For a more comprehensive sum- 
mary of all adrenocortical steroids and cortico- 
tropin the recent series of articles by Thorn and his 
colleagues is highly recommended.''* 


NATURE OF CORTISONE AND CORTICOTROPIN 


Cortisone is a steroid and, like cholesterol, sex 
hormones and bile acids, contains a phenanthrene 
nucleus (Figure 1). It was isolated from the adrenal 
cortex in 1935, and a definite chemical formula 
assigned to it in 1938 by Kendall and his co-work- 
ers.’ According to Polley and Mason, the significant 
features of this compound upon which its antirheu- 
matic (and probably anti-inflammatory) properties 
are dependent are the presence of a ketone group 
at C-3, a double bond between C-4 and C-5, either 
a ketone or hydroxyl group at C-11, a ketone group 
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Figure 1—Chemical formula of cortisone (11-dehydro- 
17-hydroxycorticosterone or Compound E of Kendall). 


at C-20, and hydroxyl groups at C-17 and C-21. The 
only other steroid that fulfills these criteria is 17- 
hydroxycorticosterone, or Compound F of Kendall; 
and it is the only steroid of the many which have 
been investigated which appears to have significant 
antirheumatic effect.*° 

Corticotropin is a protein with a molecular weight 
of approximately 20,000. The hormone has not been 
isolated in pure form and its chemical formula is not 
known. Its biologic activity is destroyed by several 
enzymes, which suggests that one or more peptide 
bonds are present. It may contain such amino acids 
as tyrosine, tryptophane and arginine.® The studies 
of Li and Lesh suggested that corticotropic activity 
may reside in several peptide fractions.** 


PREPARATIONS 


Cortisone is commercially prepared as an acetate 
ester. The biologic activity of cortisone and cortisone 
acetate is essentially the same. It is available in 5 mg., 
10 mg. and 25 mg. tablets for oral administration, 
and in a liquid preparation for intramuscular or 
subcutaneous injection, containing 25 mg. of corti- 
sone in each cubic centimeter. It is also available 
in a 1.5 per cent ointment and in 0.5 per cent and 
2.5 per cent suspensions for ophthalmic use. 
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Corticotropin is available either as a lyophilized 
powder in vials containing 10, 25 or 40 provisional 
U.S.P. units or as a stable solution containing 40 
U.S.P. units in each cubic centimeter. A long-acting 
preparation of lyophilized corticotropin in gelatin 
is available in 5 cc. vials containing 20 or 40 U.S.P. 
units in each cubic centimeter. In the past year, a 
new preparation known as purified corticotropin has 
become available and will in all probability replace 
the older long-acting preparation.8° When adminis- 
tered subcutaneously or intramuscularly, purified 
corticotropin has a greater clinical effect, unit for 
unit, than has corticotropin. For convenience, how- 
ever, the potency of this new preparation is expressed 
in terms of clinical activity, equivalent to a specified 
number of U.S.P. units of corticotropin, so that a 
change from corticotropin to purified corticotropin 
can be made without gross alterations of dose. It is 
available in 5 cc. vials containing 20 or 40 U.S.P. 
units in each cubic centimeter. 


METHODS OF PREPARATION 


The amount of cortisone available by extraction 
from adrenal glands is exceedingly small. Shortly 
after the hormone was isolated and its chemical for- 
mula ascertained, research began in several labora- 
tories in an effort to produce this hormone synthetic- 


ally. This was finally accomplished in 1946 by Sar- 


ett of Merck Laboratories, using desoxycholic acid 
derived from beef bile as a starting material.®* Its 
preparation is the most complicated procedure in the 
pharmaceutical laboratory today. Nevertheless, in the 
past year production has been catching up with the 
tremendous demand for the hormone. This increased 
production and presumably competition among vari- 
ous manufacturers has made possible a price reduc- 
tion to 5 per cent of the cost in 1949. 
Corticotropin may be extracted by several methods 
from hog, sheep and beef pituitary.®: *: °° Astwood 
and colleagues recently reviewed methods of extrac- 
tion and purification.* Since the chemical formula 
of corticotropin is unknown, it would seem unlikely 
that it will ever be produced synthetically. However, 
there is a possibility that a peptide fraction which 
appears to have physiologic properties similar to the 
protein form may some day be synthesized.* Early 
corticotropin preparations were occasionally con- 
taminated by minute quantities of other pituitary 
substances, particularly posterior pituitary fractions, 
but with recent advances in purification, contamina- 
tion has been almost completely eliminated.*° To 
humans, corticotropin derived from animal sources 
is a foreign protein, and sensitivity reactions, al- 
though uncommon, have been observed. Pyrogenic 
reactions, urticaria and contact dermatitis have been 


reported.'* 52, 71, 125 
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METHOD OF ASSAY 


Corticotropin is assayed by an adrenal ascorbic 
acid depletion test devised by Sayers, Sayers and 
Woodbury, in comparison with a provisional U.S.P. 
standard.’ °° There is likely to be considerable 
variation in different batches of any substance which 
must be assayed by biologic methods. According to 
Mote, a statistical variation of less than 20 per cent 
in the Sayers and Sayers bioassay technique is con- 
sidered good; variations of a greater magnitude are 
not uncommon.” Furthermore, all brands of cortico- 
tropin are not made by the same process and there 
are differences in stability, solubility and absorption 
rates.' These factors may occasionally be of clinical 
importance. Some patients who seem to be main- 
tained satisfactorily on a certain dose of one kind of 
corticotropin have a different response if a similar 
amount of another preparation is given. Because of 
this variability in potency, it has been suggested that 
human assay may be superior to animal assay.** ** 

Cortisone, a pure crystalline substance of known 
chemical structure, is of course assayed by weight. 
During initial investigational studies, some variation 
was noted in the potency of various batches of corti- 
sone. This was believed due to “unstable suspen- 
sions.”*? This difficulty was quickly overcome. The 
reviewer is not aware of any reports in the past two 
years of variability in the potency of different prep- 
arations of cortisone. 


MODE OF ACTION OF CORTICOTROPIN 


Corticotropin acts by stimulating the adrenal 
gland to increase the synthesis and discharge of 
adrenal steroids. Recent evidence indicates that 
Compound F of Kendall, or hydrocortisone, is the 
principal hormone that is elaborated by the stimulus 
of corticotropin, along with smaller amounts of cor- 
ticosterone and cortisone.?% 7% 7% 87 Cholesterol, 
present in high ‘concentration in the adrenal cortex, 
is probably the precursor of these steroids. It might 
be supposed that corticotropin, by stimulating the 
secretion of several adrenal steroids, may produce 
clinical effects other than those derived from corti- 
sone. There is little evidence to date, however, to sup- 
port this supposition.®” 

A given quantity of corticotropin may elicit a 
variable response in adrenal steroidal output. An 
inactive gland, for instance, in a person’ with long- 
standing hypopituitarism may show a subnormal 
response to the same dose of the hormone which may 
produce a large output of adrenal steroids from a 
normally active gland.** 1° It is also possible that a 
gland which may be already greatly stimulated by 
endogenous corticotropin as a result, for instance, 
of stress, may respond subnormally to an adminis- 
tered dose of the hormone. However, the observa- 
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with this.®° They performed Thorn tests on patients 
in the postoperative period. In this group, the eosino- 
phils were already depressed because of the stress 
induced by operation, yet when corticotropin was 
given a further depression of the eosinophils oc- 
curred, These findings would seem to indicate that 
the normal adrenal gland has a considerable reserve 
secretory power. 


RESISTANCE TO CORTICOTROPIN 


Resistance to corticotropin may develop, particu- 
larly in the course of long-term therapy. This may 
be manifest by a worsening of the symptoms and 
signs of the disease under treatment, and by a dimin- 
ished eosinophil response to the Thorn test.? Hol- 
brook and his associates noted that the dose of cor- 
ticotropin required to control the symptoms and 
signs of rheumatoid arthritis progressively increased 
in 12 of 35 cases.55 They observed three types of 
resistance: (1) Primary—in which there was no clin- 
ical response even the first time corticotropin was 
given. (2) Acquired species specific—in which after 
a satisfactory initial response, increasing doses of 
pig corticotropin were required to maintain a satis- 
factory response; on changing to beef corticotro- 
pin, a dramatic clinical response occurred with the 
same or smaller doses. (3) Acquired, apparent non- 
specific—in which patients who required increasing 
amounts of pig corticotropin needed the same or 
larger doses of beef corticotropin. The cause of the 
development of this resistance is not known. For- 
sham and co-workers expressed belief it is due to 
tissue inactivation rather than to antihormone de- 
velopment.*® It is noteworthy, however, that the 
resistance which develops following administration 
of other pituitary hormones, such as the thyrotropic, 
gonadotropic and diabetogenic hormones, is gener- 
ally considered to be due to the development of a 
specific antihormone. A patient who becomes re- 
sistant to corticotropin administered intramuscularly 
usually is responsive to the hormone when it is ad- 
ministered intravenously. Thorn and his colleagues 
reported they had not encountered the development 
of resistance to purified corticotropin.1"* 


METHODS OF ADMINISTRATION 


Cortisone may be given orally, subcutaneously or 
intramuscularly. The onset of effect of cortisone 
given by mouth is usually more rapid and the dura- 
tion of action shorter than when it is administered 
intramuscularly. The effect when it is given by mouth 
usually lasts six to eight hours; when given intra- 
muscularly, from 24 to 48 hours.’ 1° It is advis- 
able, therefore, when the hormone is administered 
by mouth, to give it in divided doses. The effective 
oral dose in 100 cases of rheumatoid arthritis stud- 
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tions of Roche and his colleagues are not in accord . 


ied by Ward and colleagues was equal to the intra- 
muscular dose in about one-half the cases; in the 
other half about a sixth to a quarter more of the 
preparation was required when it was given orally.115 
Cortisone is rarely ineffective orally. 

The method of administration as well as the dose 
of corticotropin greatly influences the adrenal re- 
sponse. The hormone is ineffective if given orally, 
as it is inactivated by gastrointestinal enzymes. A 
single dose of corticotropin given intramuscularly 
will produce a measurable adrenal response within 
thirty minutes. This will be maximal in four hours 
and will disappear in approximately twelve hours.*° 
For continuous therapeutic control throughout the 
24-hour period, it has been necessary to give cortico- 
tropin in divided doses every six to eight hours. 

To obviate the necessity of multiple daily injec- 
tions, long-acting preparations for intramuscular use 
exclusively have been made by the addition of sub- 
stances which delay absorption of corticotropin from 
the site of injection.’*” 1° Gelatin is the menstruum 
currently used in commercial preparations. Some 
investigators are skeptical as to whether the long- 
acting preparations, given once or twice daily, are 
as therapeutically effective as the aqueous prepara- 
tions given at four- to six-hour intervals.°* Thorn and 
associates, however, expressed the opinion that puri- 
fied corticotropin in gelatin, which has a sustained 
effect on the adrenal cortex for longer than 24 hours, 
is a very effective therapeutic agent. 

Gordon*’ observed that 50 mg. of corticotropin 
given by constant intravenous drip results in a 
much greater adrenal stimulation than does 100 mg. 
of the same preparation given intramuscularly in 25 
mg. doses at six-hour intervals. In fact, as little as 
10 mg. of corticotropin given intravenously daily 
for ten days has produced many of the signs and 
symptoms of Cushing’s disease.“* The observations 
of Renold and his colleagues indicate the import- 
ance of the time factor in intravenous administra- 
tion.®? Twenty milligrams of corticotropin given in 
one minute produces no significant adrenocortical 
activity; the same dose given over a period of twd 
days will triple the daily excretion of 17-ketosteroid. 
Twenty milligrams seems to be a critical dose. In- 
creasing the amount administered intravenously in 
an eight-hour period above this figure does not sig- 
nificantly increase the adrenocortical response. 


CUSHING'S SYNDROME 


Before corticotropin and cortisone were available 
in substantial quantities for clinical investigation, 
some knowledge as to their physiologic effects was 
accurately predicted by studies of the various mani- 
festations of Cushing’s syndrome.’®’ The features 
of this syndrome are a characteristic adiposity, dim- 
inished carbohydrate tolerance, hypertension, nega- 
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tive nitrogen balance, lymphopenia and eosinopenia, 
osteoporosis, acne, cutaneous striae and hirsutism. 
There is an increased urinary excretion of adrenal 
hormones. Susceptibility to infection and poor 
wound healing also occur. Mental disturbances are 
not uncommon. Most if not all of these features have 
been produced with large doses of cortisone and cor- 
ticotropin given over prolonged periods of time. It 
is important to emphasize, however, that the changes 
induced by the hormones are nearly always revers- 
ible and disappear with cessation of treatment or re- 
duction of the dose. 


EFFECTS ON WATER AND ELECTROLYTE METABOLISM 


Cortisone and corticotropin may have varying 
effects on water metabolism. There may be either 
retention or diuresis during hormone administra- 
tion, depending upon the preexisting physiologic 
state. Such alterations are usually a consequence of 
changing plasma electrolyte levels. At times, how- 
ever, a dissociation may occur between urinary ex- 
cretion of water and of electrolytes.‘4* Soon after 
hormone administration is begun there is a tran- 


sient shift of water, sodium and chloride into the. 


extracellular spaces. This reaches a peak within 8 
or 9 days and then subsides as treatment continues. 
Cortisone in daily doses of 100 mg. will cause little 
if any change in the balance of calcium, phosphorus, 
sodium, potassium and chloride, and in the concen- 
tration of these ions in the blood.’% Corticotropin 
in 100 mg. daily doses intramuscularly and corti- 
sone in 200 mg. daily doses will regularly induce a 
negative balance of potassium. The effects on excre- 
tion of sodium and chloride are somewhat variable. 
Usually there is early retention of the ions, followed 
later by increased excretion. 


EFFECTS ON CARBOHYDRATE METABOLISM 


In the doses usually employed, cortisone and 
corticotropin ordinarily do not produce alterations 
in carbohydrate tolerance. Sprague and associates 
noted no significant changes in the fasting blood 
sugar levels in 16 patients with rheumatoid arthri- 
tis under treatment with cortisone.’ In 14 of these 
patients, glucose tolerance tests were performed. In 
10, the results were normal; in 4, abnormal curves 
were observed. Two of the patients with abnormal 
glucose tolerance were tested after cessation of treat- 
ment and had normal tolerance curves. The occa- 
sional occurrence of diabetes mellitus has been re- 
ported in patients whose carbohydrate tolerance both 
before and after treatment was normal.’® The insulin 
requirement of diabetic patients has been observed 
to increase during the administration of these hor- 
mones.!? 
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EFFECTS ON FAT METABOLISM 


The most evident effect of these hormones on fat 
metabolism is an alteration in fat deposition, with 
the appearance of moon-shaped facies and fatty 
deposits in the cervicodorsal and supraclavicular 
areas.!°® Hypercholesterolemia has been observed 
during prolonged treatment with corticotropin and 
cortisone.*: %* 


EFFECTS ON NITROGEN METABOLISM 


Although cortisone has been shown experimen- 
tally to inhibit protein synthesis and to increase pro- 
tein catabolism, the effects of therapeutic doses of 
cortisone on nitrogen metabolism in man have not 
been striking. One hundred milligrams a day causes 
little or no augmentation in nitrogen excretion, but 
200 mg. a day of cortisone and 100 mg. a day of 
corticotropin intramuscularly cause a negative nitro- 
gen balance.’” A significant increase in urinary ex- 
cretion of uric acid and a decrease in uric acid 
content of serum have been observed with the ad- 
ministration of cortisone in 100 and 200 mg. doses 
and with 100 mg. doses of corticotropin. This is 
particularly evident when the content of uric acid 
in the serum before the hormones are given is in 
the upper part of the normal range or elevated.!% 


CARDIOVASCULAR EFFECTS 


Blood Pressure: There has gradually accumu- 
lated a large amount of evidence linking the adrenal 
cortex with hypertension.** Hypertension is a com- 
mon occurrence in Cushing’s disease; contrariwise, 
hypotension is frequent in Addison’s disease. There 
has been some variance of opinion as to the effects 
of corticotropin and cortisone in humans. In nor- 
motensive patients with normal renal function, Per- 
era found no significant variation in blood pressure 
occurring during cortisone administration.®®* °° Dus- 
tan and colleagues confirmed this with regard to 
cortisone.*! Corticotropin, however, in 60 to 200 
mg. daily doses intramuscularly, increased the blood 
pressure of both normotensive and hypertensive per- 
sons. Hein and Whipple noted that “about half” of a 
group of 22 patients receiving rather large doses of 
corticotropin and cortisone had elevation of systolic 
pressure of 30 mm. of mercury or more, and of 
diastolic pressure of 10 mm. or more.*® In hyperten- 
sive patients, especially those with impaired renal 
function, a further increase in blood pressure seems 
to be a common although not invariable occurrence 
during hormone administration.‘ On the other 
hand, the administration of cortisone to children 
with the adrenogenital syndrome may result in a 
very significant reduction in blood pressure.1?* 

Capillary Permeability: Increased capillary resist- 
ance as measured by a negative pressure method has 
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been noted after various types of stress. Robson and 
Duthie measured capillary resistance in patients un- 
der treatment with corticotropin and cortisone. In 
most, there was an increase in capillary resistance.** 
In two cases of idiopathic thrombocytopenic pur- 
pura, Robson and Duthie noted an increase in capil- 
lary resistance although there was no change in the 
number of platelets. However, Bethell and col- 
leagues,!° and Jacobsen and Sohier®® observed in- 
creases in the number of platelets in the blood of 
patients with thrombocytopenic purpura who were 
receiving either substance. On the other hand, easy 
bruising, presumably related to increased capillary 
fragility, has been noted during prolonged hor- 
mone therapy. 


Thromboembolic Complications: Cosgriff and 
associates** observed a considerable shortening of 
the coagulation time of venous blood in patients 
under treatment with these substances. The mechan- 
ism of this alteration is not clear but it seems to be 
of some clinical importance. The incidence of throm- 
boembolic complications, particularly thrombophle- 
bitis and pulmonary embolism, in patients under 
treatment with these hormones or during the first 
three or four weeks following treatment, seems to 
be higher than it might logically be expected to be 
from the underlying disease process alone.** Fahey, 
however, could not confirm Cosgriff’s observations; 
he noted no significant alteration of the coagulation 
time after the administration of either hormone.*® 


RESPIRATORY EFFECTS 


Cortisone and corticotropin increase the vital 
capacity and maximal breathing capacity in several 
chronic pulmonary diseases, including bronchial 
asthma, emphysema, beryllium granulomatosis, sili- 
cosis and sarcoidosis. Investigation of these effects 
has been limited and the results have not been com- 
pletely consistent.** ©: 117 


GASTROINTESTINAL EFFECTS 


Gastric Secretion: Gray and associates*® studied 
the effect of corticotropin on gastrointestinal en- 
zymes and of cortisone and corticotropin on gastric 
secretion. They demonstrated that these substances 
cause an increase of about 200 per cent in basal 
and nocturnal secretion of acid and pepsin. In every 
instance, corticotropin increased the acid secretion to 
an amount usually associated with active duodenal 
ulcer. Similar gastric response may be brought about 
by cortisone. One patient under their observation 
who had been given cortisone had two perforated 
duodenal ulcers, a second a massive fatal gastro- 
intestinal hemorrhage, and a third a massive gastro- 
intestinal hemorrhage and duodenal perforation. The 
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occurrence of such untoward complications has been 
confirmed by many investigators. 


HEMOPOIETIC EFFECTS 


Both cortisone and corticotropin may cause 
neutrophilic leukocytosis for short periods, and both 
bring about eosinopenia and lymphopenia.'!* With 
corticotropin, eosinopenia may continue as long as 
the hormone is given and for some weeks thereafter, 
or there may be a return to near normal levels even 
while corticotropin therapy continues. During pro- 
longed administration of cortisone, a significant in- 
crease in circulating neurophils has been observed, 
but no significant decrease in lymphocytes and 
eosinophils occurs.1°* The prompt eosinopenic re- 
sponse to corticotropin has been utilized by Thorn 
as a test for adrenocortical function. Although it 
may be inaccurate in certain circumstances, it re- 
mains the simplest method of estimating adreno- 
cortical function.'!? Reticulocytosis and increase in 
the number of erythrocytes may follow hormone 
therapy of several diseases in which anemia is 
present.°° 


EFFECTS ON ENDOCRINE GLANDS 


Pituitary: Corticotropin and cortisone both in- 
hibit anterior pituitary function. Cytologic changes, 
similar to those that occur in spontaneous Cushing’s 
disease, have been noted in the pituitary gland in 
patients to whom the hormones were given.® It is 
believed by some investigators that these alterations 
are retrogressive in nature and are secondary to 
increased circulating adrenal hormones. Recently, 
Sayers and co-workers demonstrated diminished 
content of corticotropin in the blood of patients with 
adrenogenital syndrome who received cortisone.!™ 
Ingle,®* in 1938, demonstrated that adrenal atrophy 
which developed in rats following cortin administra- 
tion is a consequence of depression of adrenotro- 
pic function of the anterior pituitary. Evidence of 
pituitary depression may, therefore, be indirectly 
derived through determination of adrenocortical 
function, which can be more easily estimated than 
can pituitary function. 

Adrenal; Corticotropin causes an increase in the 
size of the adrenal cortex. Histologically, a loss of 
fat and hypertrophy of the zona reticularis and the 
zona fasciculata occur. Cortisone causes a definite 
decrease in the size of the adrenal cortex. Pro- 
nounced atrophy of the zona reticularis and of the 
zona fasciculata has been observed.*! Alterations in 
secretory activity parallel these anatomic changes. 
Corticotropin brings about prompt increase in the 
urinary excretion of both 17-ketosteroids and corti- 
costeroids. Cortisone usually causes a decrease in the 
urinary secretion of 17-ketosteroids initially, fol- 
lowed by a gradual leveling off with continued treat- 
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ment. Corticosteroid excretion usually increases 
when cortisone is administered; with prolonged 
treatment, this usually levels off, but remains above 
the pretreatment levels.1°: 114 


Adrenal Insufficiency on Hormone W ithdrawal: 


Following withdrawal of either of these substances, 
there may be a period of adrenocortical insufficiency 
of variable degree, which may last for a few days to 
as long as three months. This is usually more pro- 
nounced after cortisone treatment, but also occurs 
following corticotropin administration. It may be 
manifested clinically by asthenia, somnolence, ano- 
rexia or depression. The urinary excretion of adreno- 
cortical hormones decreases sharply and there is a 
diminished response to the Thorn test.!°° Eliel and 
associates,** in studies of water and electrolyte 
changes following discontinuation of these hor- 
mones, observed substantial losses of sodium and 
chloride after both, indicative of adrenocortical sup- 
pression. For instance, one patient after receiving 
100 mg. of corticotropin per day for 30 days, lost 
two and one-half times as much sodium and five 
times as much chloride as was retained during the 
period of hormone administration. This temporary 
period of adrenal suppression, although at times 
distressing to the patient, may be of little serious 
consequence. However, if during this period the 
patient should be subjected to the stress of a serious 
injury, operation or illness, the adrenal response 
might prove inadequate. Fatalities have occurred in 
cases in which cortisone was discontinued immedi- 
ately before a surgical operation.*? To avoid iatro- 
genic adrenal insufficiency, administration of corti- 
sone should never be halted abruptly, but decreased 
gradually over a period of several weeks. 

Thyroid: Depression of thyroid function has been 
observed in patients under treatment with both cor- 
ticotropin and cortisone. There is a reduction in the 
uptake of radioactive iodine (I'*!) by the thyroid 
gland and by a low serum protein-bound iodine. 
The basal metabolic rate is reduced to minus 15 per 
cent or lower in only one-third of the cases. The rea- 
son for this is that corticotropin and cortisone are 
both calorigenic; both increase basal oxygen con- 
sumption in man by a direct action which does not 
involve alterations in thyroid function. Thyroid de- 
pression during hormone treatment may, therefore, 
be more pronounced than the basal metabolic rate 
indicates.** 1*4 


ANDROGENIC EFFECTS 


Hirsutism in female patients is a common compli- 
cation of long-term cortisone and corticotropin ther- 
apy.°* ®7 Acne occasionally occurs, particularly in 
younger patients. It is believed that these changes 
are related to the androgenic activity of the adrenal 
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hormones. Fortunately, other evidences of masculin- 
ization do not occur. The hirsutism is usually mild, 
consisting of a light growth of hair on the upper lip 
and chin and along the cheeks. Nevertheless, to some 
patients this has been the most objectionable com- 
plication of therapy with these hormones. 


NEUROLOGIC AND PSYCHIATRIC EFFECTS 


Convulsive Seizures: The electroencephalograms 
of patients with epilepsy may become more abnormal 
during cortisone therapy.*® Also, abnormal changes 
have been noted in encephalograms of patients who 
previously had normal tracings, indicating that both 
corticotropin and cortisone influence electrical activ- 
ity of the brain.** Further evidence of increased 
cerebral excitation is suggested by reports of convul- 
sions in patients without a previous history of seiz- 
ures.°° 

Psychiatric Disturbances: Mental disturbances are 
frequent complications of treatment with either hor- 
mone. Most common are mild deviations of mood, 
particularly euphoria, generally regarded by both 
patient and and physician as a beneficial effect. 
However, psychoneurotic responses.and frank and 
alarming psychoses may also occur. Rome and Brace- 
land®* expressed belief that psychotic reactions will 
develop in patients who have made only marginal 
psychological adjustment in the past.®* This has not, 
however, been the experience of Clark, Bauer and 
Cobb.!® In reviewing their observations of major 
mental disturbances during cortisone and cortico- 
tropin therapy, they noted that none of their patients 
who became mentally or emotionally disturbed 
while on treatment had a history of major mental 
disease. Furthermore, systematic clinical study re- 
vealed no clue to enable them to anticipate the occur- 
rence of psychiatric complications. They stressed the 
importance of close observation for the early detec- 
tion of these mental disturbances. Some of the pre- 
monitory signs which have been noted include pares- 
thesias in the frontal region of the forehead (usually 
described as a sense of heaviness, fullness or fuzzi- 
ness), insomnia, restlessness and agitation in some, 
lethargy and apathy in others. Delusional ideas and 
frank psychotic behavior may be the initial symp- 
toms. It may be noted that all ten of the patients 
reported upon by Clark, Bauer and Cobb were re- 
ceiving moderately large doses of corticotropin. As 
yet, no correlation has been established between any 
metabolic change induced by these hormones and 
development of mental disturbances. 


OSTEOPOROSIS 


Osteoporosis is a common manifestation in Cush- 
ing’s digease. As might be expected, it has also de- 
veloped in the hyperadrenal state induced by corti- 
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cotropin and cortisone. It is difficult, nevertheless, to 
determine the actual potency of these hormones as 
osteoporosis-producing agents. First of all, com- 
parisons of roentgenograms taken at various inter- 
vals in treatment are unsatisfactory due to variations 
in radiographic technique; secondly, many of the 
patients who have received these hormones had a 
considerable degree of osteoporosis before treatment 
was begun. For instance, in the five female patients 
treated for long periods with cortisone by DiMartini 
and associates,” who developed pathologic frac- 
tures, one or more factors commonly predisposing to 
osteoporosis were present. These were prolonged 
bed-rest, an active disease process and the postmeno- 
pausal state. That cortisone does not always have a 
deleterious effect on bone metabolism is suggested 
by the following case report of Thorn and co-work- 
ers: A 51-year-old woman with non-tropical sprue 
of 13 years’ duration and severe, generalized osteo- 
malacia, had bilateral, impacted, subcapital frac- 
tures of the femoral neck as the result of a fall. 
Despite the presence of severe bone disease, corti- 
sone in 100 mg. daily doses was continued for a 
month and then at 50 mg. daily thereafter. There was 
considerable improvement in the patient’s health 
and weight. Although there had been complete ab- 
sence of healing during a period of five weeks prior 
to cortisone therapy, both fractures healed satisfac- 
torily, and three months after bilateral hip nailing, 
no distinct fracture line was evident.1!° 


EFFECTS ON WOUND HEALING 


Ragan and associates were the first to point out 
that corticotropin and cortisone may retard wound 
healing, both in humans and experimental animals.®° 
Similar findings were noted by Alrich and associ- 
ates* in rats, and by Spain and co-workers! in 
mice that were pretreated with corticotropin and cor- 
tisone. The doses used by these investigators were 
proportionally much larger than those commonly 
employed clinically. Cole and associates'* noted no 
retardation of wound healing in dogs given these 
hormones in proportionally smaller doses. Poor 
wound healing, as has been mentioned before, is a 
fairly common occurrence in Cushing’s disease, and 
there have been several references in the literature 
to this occurrence in patients receiving corticotropin 
and cortisone. In some cases it was not clear whether 
it was owing to the therapy or to underlying disease. 
Rosenberg and associates,®’ for instance, mentioned 
20 patients who had skin and muscle biopsies just 
before corticotropin treatment. In 16, the wound 
healed promptly; in 4, there was a delay in wound 
healing, but 3 of the 4 had a generalized inflamma- 
tory disease of the skin. Other observers*® ®? have 


noted no delay in wound healing. Ford and Key, for 
example, observed no interference with wound 
healing following orthopedic operations in 20 pa- 
tients who were receiving cortisone, generally in 
smaller than ordinary doses and for relatively short 
periods.*! The experimental studies of Findlay and 
Howes may help to explain these divergent re- 
ports.** They studied the combined effect of corti- 
sone and partial protein depletion in wound healing 
in rabbits. When 1.5 mg. of cortisone per kilogram 
of body weight was given to rabbits on a normal 
diet, only a slight delay in wound healing was noted. 
A similar retardation was noted in animals depleted 
of protein but not receiving cortisone. However, the 
administration of cortisone to protein-depleted rab- 
bits caused serious delay in wound healing. Many of 
the cortisone-treated patients in whom this compli- 
cation developed had chronic febrile diseases. Pro- 
tein depletion undoubtedly occurs in such cases and 
may well have been a factor in prolonged wound 
healing. 


EFFECTS ON BACTERIAL INFECTIONS 


Cortisone and corticotropin may bring about de- 
fervescence and apparent clinical improvement in 
patients with bacterial infections even though bac- 
teremia may still be present. Considerable experi- 
mental evidence indicates the hormones cause lessen- 
ing of resistance to bacterial infections. Experimen- 
tal infection of cortisone-treated rabbits with strepto- 
cocci and of cortisone-treated rats with tubercle ba- 
cilli caused the death of the animals, whereas .in 
untreated animals that were given the same doses of 
the organisms there were no demonstrable systemic 
effects.” "© The Committee of Medical Research of 
the American Trudeau Society has recommended 
that these drugs not be used in patients with active 
tuberculosis, and used only with extreme caution in 
patients with possible latent tuberculosis.’ It is the 
committee’s recommendation that diagnostic exam- 
inations for tuberculosis be carried out on all pa- 
tients in whom the use of these hormones is contem- 
plated. Not only have cortisone and corticotropin 
been inculpated in the reactivation of old and appar- 
ently arrested tuberculosis, but several fulminating 
and fatal cases have been reported in which the 
x-ray films of the chest before treatment were con- 
sidered normal.**: ® Recently, the Committee on 
Therapy of the American Trudeau Society reviewed 
the cases of 81 patients with tuberculosis who had 
received either cortisone or corticotropin or both. 
In 40 cases the course of the disease was unfavor- 
able, in 10 favorable, and in 25 apparently not 
changed. The committee surmised that “a large num- 
ber of cases with unsuspected tuberculous disease 
must have received these hormones without harmful 
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effect,” and it concluded that reactivation of tuber- 
culous infection does not invariably result from 
treatment with cortisone or corticotropin.1® 


ANTIPHLOGISTIC EFFECTS 


That cortisone and corticotropin suppress inflam- 
mation has been amply documented by observations 
in a wide variety of diseases, particularly in the 
fields of arthritis, dermatology, ophthalmology, al- 
lergy and cardiology. Careful histologic studies in- 
dicated that all elements of inflammatory response 
to a variety of etiologic agents may be suppressed 
by these hormones; that vascular tone is better main- 
tained and there is less endothelial damage; that 
diapedesis of leukocytes is consequently lessened 
and there is a reduction of exudate; and that mar- 
gination or “walling-off’ of the area of injury by 
cellular elements is diminished.** 7 1% 


Because of the evidence linking the adrenal cor- 
tex with inflammation, it is suggested that the 
hormone may suppress inflammation by interfer- 
ing in some manner with antigen-antibody reac- 
tion."18 19 This problem has been investigated at 
great length, but the results have not been altogether 
consistent. It is generally agreed, however, that cor- 
ticotropin and cortisone do not interfere with anti- 
gen-antibody union, although they may inhibit the 
development of antibodies. Fischel** and Daugh- 
erty”® 27 expressed doubt that inhibition of antibody 
formation is an adequate explanation for the anti- 
inflammatory properties of the hormones, for the 
amount of corticotropin required for complete sup- 
pression of circulating antibodies is far greater than 
that required to diminish allergic inflammation. 
Daugherty”* concluded that cortisone diminishes in- 
flammatory response to traumatic, bacterial and 
chemical as well as to allergic stimuli, not through 
some mechanism related to antigen-antibody union, 
but rather by a “specific antiphlogogenic action of its 
own.” Although this cannot be accepted as a final 
answer, it seems to be a reasonable working hypothe- 
sis until knowledge of the manifold actions of 
these hormones is more complete. Precise informa- 
tion is still lacking, but the locus of the inflamma- 
tory action of the hormones is probably the tissue 
cell. Corticotropin and cortisone do not destroy or 
inhibit etiologic agents, but they so alter cellular 
physiology that the tissues are unable to sustain 
an inflammatory response. It is important to note 
that these hormones suppress both “useful and use- 
less” inflammation with impartiality. The suppres- 
sion of inflammatory response to bacterial infection 
is, of course, undesirable; the inhibition of the ap- 
parently useless inflammatory response of rheuma- 
toid arthritis or a non-specific iritis is very de- 
sirable. 
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INCIDENCE AND IMPORTANCE OF UNDESIRABLE EFFECTS 


How often do undesirable physiological effects 
occur? The overall incidence in several large series, 
including many cases in which treatment was contin- 
ued over a long term, has been between 40 per cent 
and 66 per cent.11:97-110.111 Jt is important to empha- 
size that many of these undesirable reactions are of 
little consequence and do not interfere with treat- 
ment. In none of 100 carefully selected cases of 
rheumatoid arthritis in which Ward and co-workers 
administered cortisone therapy was it necessary to 
discontinue treatment because of side effects; in 
only 10 per cent to 20 per cent of cases in which 
long-term treatment was given have such effects 
forced discontinuation of treatment.®7 1456 To 
avoid these reactions or keep them to a minimum 
it has been frequently necessary for the clinician to 
strike a compromise between desired therapeutic 
result and adverse reactions by using amounts of 
these hormones which only partially suppress the 
disease process under treatment. It is pertinent to 
note at this time that the incidence of side effects is 
influenced by the daily dose employed and the sex of 
the patients. In the experience of Ward and co- 
workers,'!> side effects occurred in 63 per cent of 
patient receiving 75 mg. a day, compared with only 
12 per cent in those receiving less than 75 mg. daily. 
Among patients receiving 75 mg. daily, side effects 
developed in 50 per cent of the men, in 72 per cent 
of the premenopausal women and in 85 per cent of 
the postmenopausal women. 

Copeman”! noted a tendency to attach undue im- 
portance to mild side effects: “The preoccupation of 
many observers to mild side effects reminds one of 
a house-proud woman over-conscious of a speck of 
dust which the visitor has not noticed.” It is cer- 
tainly true that the adverse reactions from these hor- 
mones have received very wide publicity in countless 
case reports, reviews and even monographs.”® 111 
Such reports may have partially obscured the numer- 
ous cases in which these hormones have been em- 
ployed successfully. In some instances they have 
been life-saving; in others they have restored in- 
valids and semi-invalids to a much happier, useful 
state. The use of any potent medication carries with 
it a calculated risk. After four years of clinical trial, 
it seems evident, nevertheless, that physicians who 
have some understanding of the protean actions of 
cortisone and corticotropin and who accordingly 
select patients and observe them carefully, can em- 
ploy the hormones with great advantage and small 
risk. 

511 South Bonnie Brae. 
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CASE REPORTS 


@ Streptokinase-Streptodornase Therapy of Sterile Post- 
pneumonic Empyema of Long Standing 

@ Nephrogram Following Acute Myocardial Infarction 

@ Coronary Insufficiency Following Intravenous Pyelography 


Streptokinase-Streptodornase Therapy 
of Sterile Postpneumonic Empyema 
of Long Standing 


EDGAR ROSEN, M.D., Oakland 


STREPTOKINASE-STREPTODORNASE (VARIDASE®) consists of two 
streptococcal enzymes that promote liquefaction and absorp- 
tion of fibrin and purulent exudate. Streptodornase acts 
directly upon desoxyribonucleoprotein and desoxyribonucleic 
acid, which constitute a large portion of the sediment in 
purulent exudates. Streptokinase leads to essentially the same 
end result on fibrin, although it acts in a more indirect 
manner by catalyzing a fibrin-lysing system normally present 
in human serum. Encouraging results have been obtained 
by the use of these enzymes in combination for the removal 
of fibrin and pus in various pathological states." » ° 

Tillett, Sherry and Read’ reported upon the usefulness 
of this therapy in the treatment of postpneumococcic empy- 
ema. 

In the case herein reported, streptokinase-streptodornase 
was rapidly effective against empyema of long duration 
after prolonged unsuccessful administration of customary 
treatment. 


From the Veterans Administration Hospital, Oakland. 
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CASE REPORT 


A 47-year-old Negro male laborer was hospitalized on 
February 21, 1952, because of acute respiratory illness of 
four days’ duration. Symptoms included fever, shaking chills, 
sweating, headache, dyspnea, pleuritic pain in the right side 
of the chest and severe cough productive of more than a 
cupful a day of thick yellowish-green sputum which was fre- 
quently blood-streaked. In addition, the patient complained 
of swelling and soreness of the left foot since the onset of 
this illness. Except for several self-administered patent medi- 
cines, there had been no treatment up to the time of admit- 
tance to hospital. 


The past history was vague. The patient said that ever 
since discharge from the Army in 1943 he had had a con- 
tinuous “cold,” manifested by chronic cough, usually produc- 
tive of about two ounces of sputum daily, occasionally 
blood-streaked. Concomitantly he had intermittent ill-defined 
pain low in the chest on both sides, frequent headaches, 
occasional feverishness, chilly sensations and sweating. There 
had been no known exposure to tuberculosis. No history of 
previous arthritis was obtained. 


The patient was normally developed, slender, poorly nour- 
ished, very dyspneic, extremely restless and apprehensive. 
Respirations were shallow, labored and numbered 60 per 
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Chart 1—Data on therapy and clinical condition in a case of sterile postpneumonic empyema. 
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minute. The rectal temperature was 102.2 degrees F., the 
pulse rate 128, and the blood pressure 94 mm. of mercury 
systolic and 60 mm. diastolic. Upon auscultation of the chest, 
evidence of extensive consolidation in the right middle lobe 
and of lesser involvement of the right lower lobe was noted. 
On the right side of the chest there were a respiratory lag, 
numerous fine to medium moist rales, dullness to percussion 
and bronchovesicular breath sounds. The left lung was clear. 
The heart sounds were normal except for sinus tachycardia. 


Slight swelling, tenderness to palpation, increased heat, 
limitation of motion and slight erythema over the dorsal 
aspect were noted upon examination of the left foot. No 
inflammatory changes were noted in any other joints, There 
was slight clubbing of the fingers. 


In roentgenograms of the chest dense consolidation of the 
middle lobe and moderate pneumonic density in the lower 
lobe of the right lung were noted. Films of the left foot 
showed no abnormality. Erythrocytes numbered 3.4 million 
per cu. mm. of blood and the hemoglobin content was 11.3 
gm. per 100 cc. (both of these values rose to within normal 
limits later). Leukocytes numbered 2,950 per cu. mm. and 
the differential was 74 per cent segmented polymorphonu- 
clear cells, 17 per cent band forms, 6 per cent lymphocytes, 
and 2 per cent metamyelocytes. Four days later leukocytes 
numbered 20,300, with 81 per cent segmented polymorpho- 
nuclear cells and 10 per cent band forms. Pneumococci of 
Type 7, sensitive in vitro to penicillin, streptomycin, oxytetra- 
cycline and chloramphenicol,* grew on a culture of blood. 
A test for cold agglutinins was negative. There was a heavy 
growth of hemolytic Staphylococcus albus on a culture of 
the sputum. In two examinations of sputum concentrates no 
acid-fast bacilli were observed. The content of uric acid in 
the blood was 3.4 mg. per 100 cc. and of bilirubin in the 
serum 0.91 mg. per 100 cc. 


Therapy with penicillin given intramuscularly was begun 
the day of admittance, was supplemented by streptomycin 
the following day, and later by oxytetracycline (Terramy- 
cin®), as shown in Chart 1. During the first week the tem- 
perature was high (see Chart 1) and the patient was deliri- 
ous. The following week, delirium and respiratory symptoms 
subsided. Thereafter, despite the development of empyema, 
there were no complaints except of residual soreness in the 
left foot for several weeks. Low grade fever continued during 
the second and third weeks, after which the temperature 
became normal. 


Very little change was noted in roentgenograms of the 
chest taken five days after admittance, but films on the tenth 
hospital day showed a large encapsulated area of empyema 
lying mainly posteriorly. Thoracentesis was carried out from 
time to time thereafter (see Chart 1) and varying amounts 
of purulent cloudy tan fluid without any perceptible odor 
were withdrawn. Numerous cultures of this material showed 
no growth, Stained smears showed large numbers of poly- 
morphonuclear cells, but no organisms were seen. The spe- 
cific gravity of the fluid ranged from 1.020 to 1.022, and the 
protein content from 4.20 gm. to 5.20 gm. per 100 cc. 

Combined systemic antibiotic therapy was continued up 
to the 38th hospital day, in addition to the injection of 
100,000 units of crystalline penicillin into the empyemic 
cavity after each withdrawal of fluid. At first there was 
gradual reduction in the area of empyema but after several 
weeks it remained unchanged at approximately half its origi- 
nal size (Figure 1, A). Owing to the persistence of a large 
empyemic pocket (Figure 1, B) after six weeks, surgical 
. excision was considered, but it was decided first to try intra- 
pleural infusion of streptokinase-streptodornase. On the 
52nd hospital day, 42 days after empyema was first noted, 


*The typing of the organism and the sensitivity studies were per- 
formed through the courtesy of Dr. Lowell A. Rantz, at the Depart- 
ment of Bacteriology of the Stanford University School of Medicine. 
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65 cc. of empyemic fluid was aspirated and one vial of Vari- 
dase (streptokinase 100,000 units and streptodornase 25,000 
units) dissolved in 20 cc. of normal saline solution was 
instilled into the empyemic cavity. Twenty-four hours later 
roentgenograms showed no appreciable change, and when 
thoracentesis was carried out 180 cc. of fluid much more 
turbid than that withdrawn the preceding day was aspi- 
rated. A second vial of Varidase was instilled and the fol- 
lowing day 85 cc. of very turbid salmon-colored sanguineous 
fluid was aspirated. Roentgenograms taken immediately after 
this procedure showed a remarkable change. The right lung 
was now completely expanded and the empyemic cavity had 
disappeared, leaving only residual pleural thickening along 
the right lateral wall of the chest (Figure 1, C). 


During the period of enzyme administration there was no 
fever but the patient complained of pronounced weakness, 
headache, nausea and vomiting. These symptoms subsided 
after the completion of enzyme therapy, and there were no 
further complaints. 


Thereafter no further accumulation of fluid was observed 
in roentgenograms and the patient was discharged on April 
23, 1952. He remained asymptomatic after leaving the hos- 
pital and roentgenograms six weeks after discharge showed 
practically complete resolution of the pleural thickening in 
the right side of the chest (Figure 1, D). 


DISCUSSION 


In view of the six weeks’ duration of empyema in this 
case, it is of interest that so good a result was obtained 
with streptokinase-streptodornase therapy. In a previous 
series of patients treated with this agent for sterile postpneu- 
mococcic empyema, Tillett and associates’ noted no definite 
benefit in two patients treated on the thirtieth and forty- 
second days of disease. It was felt that the poor result was 
owing to extensive cellular organization that had, presum- 
ably, taken place by then. Inasmuch as the enzymatic action 
of this agent is not effective against living cells, it is most 
advantageously employed before the suppurative process has 
progressed to the formation of organized tissue. The reason 
for the successful result in the present case is uncertain, but 
it may be postulated that little organization had taken place 
despite the prolonged duration of the empyema. 


The optimal time for employment of this therapy has not 
been clearly established, but it seems reasonable that it 
should be used as early as clinical judgment will permit. 
Unfortunately, decision as to when to begin such treatment 
is often complicated by the fact that many patients in whom 
empyema eventually develops are at first critically ill with 
pneumonia, often accompanied by bacteremia. In these cir- 
cumstances treatment of the patient takes precedence over 
treatment of the empyema, and injection of enzymes may 
wisely be postponed until the pneumonia and systemic 
toxicity have been controlled to some degree by antibiotics. 


The variations in the problems encountered and the 
limited experience thus far accumulated have made it impos- 
sible to formulate any uniform rules for guidance in the 
enzymatic treatment of empyema. The optimal dosage and 
frequency of enzyme infusions must depend upon careful 
appraisal of the clinical situation in its entirety, coupled 
with knowledge concerning the basic action of the enzymes. 
Other standard therapeutic measures must be employed con- 
currently as indicated, including antibiotics to combat active 
infection, and suitable provision for drainage. Successful 
enzymatic action may be expected to produce increased 
amounts of liquefied purulent material, which should be 
removed from the pleural cavity as completely as possible. 
This may be accomplished by thoracentesis performed ap- 
proximately eight to twenty-four hours after enzyme infu- 
sion, or by surgical means, Miller and co-workers” * advo- 
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Figure 1.—A. (March 24, 1952) Large empyemic pocket persistent after three weeks of antibiotic therapy and tho- 
racentesis. B. (April 14,1952) Only slight reduction in size after an additional three weeks. C. (April 16, 1952) Follow- 
ing two daily injections of Varidase, the empyemic cavity has disappeared, leaving only residual pleural thickening. 
D. (June 16, 1952) Normal roentgenogram except for minimal pleural thickening. 


cated the routine use of intercostal closed catheter drainage, 
with the tube kept clamped for as much as eight hours after 
instillation of enzymes but opened sooner if untoward toxic 
manifestations appear. 

The toxic reactions‘ thus far observed have in general 
been transitory and not of serious consequence. Leukocytosis 
has been frequently observed, as well as febrile reactions 
which may be accompanied by systemic symptoms such as 
headache, myalgia or arthralgia, malaise, nausea or vomit- 
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ing. Minor transient urinary abnormalities have also been 
noted. Questionable allergic reactions have been described 
in only a few instances. Circulatory collapse in a patient 
with pleural effusion was reported by Baum and Oransky,' 
who attributed it to anaphylactoid reaction. However, this 
interpretation was later questioned by Miller and Long’, who 
emphasized that the sudden accumulation of large amounts 
of fluid in the pleural space could lead to mediastinal dis- 
placement and cardiorespiratory embarrassment. 
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SUMMARY 


In a case of sterile postpneumococcic empyema rapid reso- 
lution of the lesion occurred upon intrapleural instillation of 
streptokinase-streptodornase, following six weeks of unsuc- 
cessful conventional management. 

447 Twenty-ninth Street. 


REFERENCES 


1. Baum, G. L., and Oransky, P.: Unusual reaction to 
intrapleural administration of streptokinase and streptodor- 
nase, J.A.M.A., 149:1012-1014, July 12, 1952. 

2. Miller, J. M., Ginsberg, M., Lipin, R. J., and Long, 
P. H.: Clinical experience with streptokinase and strepto- 
dornase, J.A.M.A., 145:620-624, March 3, 1951. 


Nephrogram Following Acute 
Myocardial Infarction 


HYMAN PECK, M.D., Los Angeles 


THE TERM NEPHROGRAM denotes opacification of the roent- 
genographic renal shadows owing to the presence of contrast 
media in either the finer elements of the renal vasculature 
or the various segments of the nephron or both. Nephro- 
grams were first observed in cases of obstructive urop- 
athy.” ° In such conditions the increased intrapelvic pres- 
sure causes a decrease in glomerular filtration but does not 
interfere with the flow of the medium across the tubular 
epithelium into the lumina where, since it cannot be ex- 
creted, it concentrates.’ 

The radiographic demonstration of vessels in renal paren- 
chyma was first noted as an incidental finding during angio- 
cardiography.* It may occur also during translumbar aortog- 
raphy. These procedures result in high concentrations of 
the medium in the blood in the renal vessels. Nephrograms 
may occur in association with a reduction in blood pressure 
during intravenous pyelography, as was reported by Wick- 
bom.’ In the two cases in which Wickbom observed the 
phenomenon the decrease in blood pressure was thought to 
be due primarily to the use of a compression band on the 
aorta and perhaps secondarily to a reflex in the autonomic 
nervous system. 

In the case to be reported here, no compression was used 
and nephrogram occurred in association with a decrease in 
blood pressure owing to acute myocardial infarction. 


CASE REPORT 


A 67-year-old white male with a diagnosis of hypertensive 
cardiac disease was referred for intravenous urography with 
the additional diagnosis of benign prostatic hypertrophy 
with symptoms of urgency and frequency of urination, 
nocturia and dribbling. Twenty cc. of 35 per cent Diodrast® 
was given intravenously following negative result of an intra- 
dermal test for Diodrast sensitivity. Approximately 20 min- 
utes later the patient was in a state of shock. An electrocar- 
diogram made within an hour showed posterior myocardial 
infarction. The blood pressure at this time was 60 mm. of 
mercury systolic and 50 mm. diastolic. In subsequent review 
of films it was noted that kidney and psoas shadows were 
plainly visible on a film (Figure 1) taken before the admin- 
istration of Diodrast. Renal opacification with only minimal 
dye in the urinary bladder and none in the’ pelves and 
calyces was seen on subsequent serial films at 5, 10, 15 and 
25 minutes (Figure 2). 

From the Veterans Administration Center, Los Angeles, and the 


Department of Radiology, School of Medicine, University of California 
Medical Center, Los Angeles. 
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Figure 1.—Preliminary film of abdomen taken before in- 
travenous urography, showing kidney and psoas shadows. 


Figure 2.—Nephrogram. Kidney shadows are opacified. 
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DISCUSSION 


It is known that urinary filtration stops when the arterial 
systolic blood pressure decreases to 60 mm. of mercury, 
as it did in the present case owing to myocardial infarc- 
tion. With the arterial pressure at that level the pressure 
in the afferent arterioles is about 36 mm. of mercury and 
the orthostatic pressure is approximately equal to the pres- 
sure in the renal calyces (about 5 mm. of mercury) when 
the osmotic pressure of albumin in the blood (30 to 40 mm. 
of mercury) is taken into account.’ 


SUMMARY 


Opacification of renal shadows during intravenous urogra- 
phy may occur in the presence of a decrease in blood pres- 
sure. A case in which a nephrogram resulted from decreased 
pressure owing to acute myocardial infarction is reported. 

Veterans Administration Center, Los Angeles 25. 
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Coronary Insufficiency Following Intravenous 
Pyelography 


CARL C. EPSTEIN, M.D., Oakland 


AS WITH MANY another valuable diagnostic procedure, some 
risk, although statistically slight, is entailed in intravenous 
pyelography. In 1942, Pendergrass and co-workers* became 
interested in this subject as the result of the death of a 
patient following an injection of Diodrast.® They sent three 
thousand questionnaires to radiologists and urologists in the 
United States and Canada, and the replies revealed 26 deaths 
following Diodrast injection in addition to 11 that already 
had been reported. Since then there have been additional 
reports of death from this cause." ° The survey by Pender- 
grass also revealed that non-fatal reactions occasionally 
occurred following pyelography, some minor in nature, others 
more alarming. In the following case there was an unusual 
sequence of symptoms in a patient following pyelography, 
specifically a reaction consisting of pain in the chest and 
electrocardiographic evidence of coronary insufficiency. 


CASE REPORT 


A 57-year-old white male carpenter was admitted to 
hospital Jan. 14, 1953, with a presumptive diagnosis of 
carcinoma of the stomach based on roentgenograms taken 
by a physician in private practice. The patient related that 
on December 23, 1952, he had had “flu” and had been given 
penicillin by mouth for three days. A week later he was 
told that he looked anemic. Laboratory studies, the patient 
said, had shown “hemoglobin below 62” and blood in the 
stool. Carcinoma of the stomach was diagnosed on the basis 
of some irregularity about the pylorus noted in a gastro- 
intestinal series. 

Questioning of the patient elicited no indication of symp- 
toms referable to the gastrointestinal tract. He had noted 
no lessening of appetite and there had been no loss of 
weight. 

Six years previously he was refused insurance because of 
albumin in the urine, and in early December, 1952, he was 
rejected as a blood donor when, for the first time, he was 
told that his blood pressure was high. 

Upon physical examination the patient appeared to be 
well nourished and in no distress, but the skin was dis- 
tinctly sallow. The temperature, pulse and respirations were 
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normal. The blood pressure was 192 mm. of mercury systolic 
and 102 mm. diastolic. The radial arteries were slightly 
thickened, and the arterioles of the ocular fundi were nar- 
rowed and tortuous. The heart tones were normal except 
for slight accentuation of the second aortic sound. The 
lung fields were clear to auscultation. No masses, enlarge- 
ment of organs or tenderness were noted in palpation of 
the abdomen. No abnormalities were noted in digital exam- 
ination of the rectum and prostate. 

Erythrocytes numbered 2,800,000 per cu. mm. of blood 
and the hemoglobin content was 9.3 gm. per 100 cc. The 
number of leukocytes and the differential were within normal 
range. Urinalysis showed a trace of albumin, and upon 
microscopic examination a moderate number of hyaline, 
granular, and epithelial casts was noted. A urine concen- 
tration test showed a fixed specific gravity of 1.010. The 
urea nitrogen content of the blood was 49 mg. per 100 cc. 
at the time of admittance and a week later it was 60 mg. 
per 100 cc. Results of additional studies of the blood were 
as follows: creatinine, 4.5 mg. per 100 cc.; carbon dioxide 
combining power, 41 volumes per 100 cc.; total proteins, 
6.3 gm. per 100 cc., with 4 gm. albumin and 2.3 gm. of 
globulin per 100 cc.; calcium 11.2 mg. per 100 cc.? phos- 
phorus 4 mg. per 100 cc.; glucose (fasting) 105 mg. per 100 
cc. The result of a Kahn test was negative for syphilis. 

In an electrocardiogram there were inverted T waves in 
aVL and low amplitude T waves in V-6, suggesting myocar- 
dial disease of the lateral wall (Figure 1, A). 

No abnormalities were noted in a roentgenogram of the 
chest. In roentgen study of the upper gastrointestinal tract 
an ulcer crater in the pyloric region of the stomach, with 
adjacent mucosal inflammatory changes, was noted. An 
intravenous pyelogram, described below in detail, failed to 
produce satisfactory visualization due to poor excretion of 
the dye. 

The patient was treated with a conventional “ulcer regi- 
men” and remained free of digestive complaints, Healing of 
the ulcer crater was observed in later roentgen studies. 

It was felt that the patient also had chronic nephritis of 
unknown cause, and further diagnostic studies were re- 
quested. Intravenous pyelography was carried out on Janu- 
ary 28, 1953, with 20 cc. of 75 per cent Neo-lopax® used 
as the contrast medium. The customary procedure for intra- 
venous pyelography at this hospital is to inject 1 cc. of the 
dye, wait one minute, and, if no untoward reaction or symp- 
toms develop, inject the remainder of the dye over a period 
of one to two minutes. The patient received the dye at 9:30 
a.m, without any difficulty, and roentgenograms were taken 
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Figure 1.—-A. Electrocardiogram taken before intravenous pyelography shows an inverted T wave in aVL and low 
amplitude T wave in V-6 suggesting lateral wall disease. B. Electrocardiogram taken about two hours after dye injec- 
tion and one hour after onset of thoracic pain shows distinct ST segment depression in leads 1, aVL, V-4, V-5 and 
V-6 compatible with coronary insufficiency. C. Two days after reaction: Less ST segment depression in left precordial 


leads and appearance of T wave inversion in leads 3 and aVF. D. Nine days after the reaction: Slightly more ST 
depression in left precordial leads with T waves now upright in leads 3 and aVF. 


at three, ten, and twenty minutes after dye injection with a 
compression bag over the lower abdomen, and at twenty 
minutes with the patient upright without the compression 
bag. The patient was returned to the ward at 10 a.m. and 
ate breakfast. A few minutes later he vomited, and a shak- 
ing chill lasting about one-half hour then occurred. It was 
followed by a “pressing” pain in the anterior chest that 
radiated into both arms and was accompanied by dyspnea. 
The heart tones were normal, the pulse rate was 92, and 
the blood pressure was 220 mm. of mercury systolic and 120 
mm. diastolic. A hypodermic injection of 100 mg. of meperi- 
dine hydrochloride was given and the pain subsided gradua- 
ally over a period of about an hour, Thereafter the patient 
remained free of pain and had no other complaints. Four 
hours after the chill, the temperature was 99.6 degrees F., 
but it then declined and remained normal. 


An electrocardiogram taken approximately two hours 
after the injection of the dye (one hour after the onset of 
thoracic pain) revealed ST segment depressions in leads 1, 
aVL, V-4, V-5 and V-6 (Figure 1, B). This, when compared 
with the tracing made before intravenous pyelography (Fig- 
ure 1, A) was compatible with a diagnosis of coronary insuf- 
ficiency. An electrocardiogram two days after the intravenous 
pyelography showed less ST depression in the left precor- 
dial leads and the appearance of T-wave inversion in leads 
3, and aVF (Figure 1,C). A week later a fourth electro- 
cardiogram continued to show slightly more ST depression 
in the left precordial leads with the T waves again becoming 
upright in leads 3 and aVF (Figure 1, D). 
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COMMENT 


Reactions following intravenous pyelography have been 
attributed to hypersensitivity to or toxicity of iodine, the 
differentiation for the most part being very difficult. Imme- 
diate deaths have been considered as owing to anaphylactic 
reactions; delayed deaths as owing to toxic reaction. The 
non-fatal reactions include purely local manifestations of 
the intravenous injection itself, such as pain, burning, numb- 
ness of the arm and shoulder, probably due to venospasm 
and occasionally venous thrombosis; or generalized symp- 
toms such as flushing, nausea and vomiting, itching, urti- 
caria, rhinitis, lacrimation, salivation, sense of constriction 
in the larynx, cerebral irritation, syncope, shock, chills, 
fever, and tachycardia. Singer,’ who reported general reac- 
tions in 61 of 160 cases, distinguished allergic symptoms, 
such as urticaria, edema, asthma, rhinorrhea, and sneezing, 
from neurovascular manifestations such as flushing, nausea 
and vomiting, syncope, pallor, and sense of constriction (not 
further elaborated). Robins’ grouped reactions into three 
different categories: (1) Psychogenic, with symptoms of 
nervousness, restlessness, faintness, numbness and tingling of 
extremities, nausea, and pain in the back—patients with 
reaction of this type responding well to reassurance; (2) 
autonomic or neurovascular, consisting of facial flushing, pal- 
lor, cyanosis, evidence of peripheral vascular failure, sweat- 
ing, dilation of pupils, coldness of extremities, tachycardia, 
rapid respirations, nausea and vomiting—these symptoms 
usually occurring during or shortly after intravenous admin- 
istration of the dye, usually being mild, although occasion- 
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ally severe; (3) allergic, consisting of urticaria, rhinitis, 
sneezing, wheezing, difficulty in breathing, conjunctivitis, and 
edema of eyelids and face. Naterman and Robins’ felt that 
there was no reliable method of determining whether or not a 
reaction was due to allergic sensitivity. Accordingly, any 
symptom following injection of Diodrast was considered a 
general reaction. In the series of cases studied by Naterman 
and Robins, 81 of 404 patients had reactions that for the 
most part resembled those reactions or symptoms described 
above. It was of interest, as regards the case reported 
herein, that three (3.7 per cent) of the patients who had 
reactions were described as having “chest symptoms”: one 
patient vomited, coughed and choked for a few minutes very 
soon after the injection; another choked, coughed, became 
cyanotic and “brought up yellowish fluid”; the third choked 
and showed evidence of cardiovascular collapse. The authors 
made no mention of any coronary component of these reac- 
tions. Pritchard’ mentioned among the reactions following 
intravenous pyelography the symptom of “slight precordial 
tightness” but did not discuss the symptom further. 

It is not the purpose of this report to discuss why these 
reactions occur or how to prevent them. A review of the vari- 
ous methods of determining sensitivity suggests unpredict- 
ability in the correlation between testing and reaction. 
Nevertheless, there is uniformity in opinion that the proce- 
dure is hazardous in highly allergic, severely uremic, or 
severely jaundiced patients. 


SUMMARY 


A case of coronary insufficiency following intravenous 
pyelography is presented, as well as a brief review of vari- 
ous types of reactions and symptoms which may follow such 
a procedure. 
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Voluntary Health Insurance 


THE AMERICAN PEOPLE voluntarily increased their protection against the 
unexpected costs of hospital, surgical and medical care to new record high 
levels in 1952, the Health Insurance Council reported in its annual survey of 
accident and health coverage in the United States. Every section of the coun- 
try participated in the gains, the Council said. 

Cash benefits flowing from voluntary health protection aggregated more 
than $2 billions in 1952, the Council reported. About half this amount went 
to help meet the cost of hospitalization, and over a half billion dollars more 
went toward operations and doctors’ bills. Another half billion dollars repre- 
sented benefit payments by insurance companies replacing income lost due 
to accident or sickness. Thus voluntary health protection is now taking care 
of a substantial part of the nation’s health bill, the Council stated. 

The total number of persons covered against hospital expense approached 
the 92-million mark at the end of last year, an increase of more than 514 mil- 
lion, or 7 per cent, over 1951. 

More than 73 million persons were protected against the cost of operations 
under surgical expense coverage at the end of 1952, the Council said, an in- 
crease of more than 714 million persons, or 12 per cent, over the year before. 

Approximately 8 million more persons than in 1951 were protected against 

doctors’ bills under medical expense coverage at the end of last year. This 
increase brought the total number of persons so protected to nearly 36 million 
and represented an increase of 29 per cent over 1951. 
The year likewise saw increasing public acceptance of major-medical 
| expense coverage, the newest form of voluntary health protection designed to 
help meet the catastrophic costs of very serious illness. Nearly 700,000 persons 
had this form of protection at the end of last year, the Council stated. 

Copies of this report may be obtained from the Health Insurance Council, 
488 Madison Avenue, New York 22, N. Y. 
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The Interim Session 


On DECEMBER 12 AND 13 the California Medical As- 
sociation will hold its 1953 Interim Session of the 
House of Delegates. While interim sessions have 
been held in two previous years, this one may be 
different—it may be the last of its kind except in 
event of pressing need. 


The first Interim Session of the House of Delegates 
was held in 1951, under terms of the revised Consti- 
tution and By-Laws adopted at that year’s annual 
session. It was frankly experimental and it is obvious 
that the proponents of these winter meetings had 
various reasons for favoring them. 


In the rewriting of the Constitution and By-Laws, 
a job that took two years and numerous meetings, 
arguments were advanced for writing into the By- 
Laws a provision for a mandatory session of the 
House of Delegates between the annual session meet- 
ings. Some proponents expressed the belief that the 
business of the Association had grown to the point 
where decisions could not be deferred for a full year. 
Others felt that the C.M.A. Council, which acts 
officially between meetings of the House, too often 
had to make decisions on matters that might better 
be considered by the House. Still others believed that 
more frequent meetings of the House would bring 
about a spirit of closer kinship between the delegates 
from all parts of the state. 


Whatever the reason, the Interim Session became 
a part of the C.M.A. official procedure in 1951 when 
the revised Constitution and By-Laws were approved 
and put into effect. 

With its first meeting, the Interim Session heard 
resolutions which would do away with it. Delegates 
who believed an annual meeting was sufficient sought 
to rid the Association of the mandate for a mid-year 
business session. Their contention was not approved 
by the House, probably on the basis that the Interim 
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Session should be given a fair trial before its doom 
was considered. 


In each succeeding session the same question has 
been raised. Both annual and interim sessions of the 
House have considered renewed proposals to aban- 
don the rule that the Interim Session must be held 
and to rely upon the existing provision that special 
sessions may be held, upon recommendation by the 
Council or upon petition from delegates themselves. 


For technical reasons, if none other, these propo- 
sals did not succeed until the 1953 Annual Session, 
when the House of Delegates passed amendments 
which set up machinery for calling an Interim Ses- 
sion only when such a meeting is deemed necessary. 
Under existing By-Laws an Interim Session will not 
be held in any year unless the Council recommends 
in advance of the Annual Session that the Interim 
Session be held that year. 


This provision undoubtedly does not satisfy those 
who believe the Council’s authority in the manage- 
ment of the Association’s policies between meetings 
of the House is too great. It probably does satisfy 
those who feel that an Interim Session is not needed 
every year. 


If the Council does not recommend an Interim 
Session, this inaction will certainly result in clari- 
fying a situation in which there had come to be con- 
siderable confusion as to what business before the 
House was to be acted upon immediately as an emer- 
gency and what postponed until the next meeting. 

Under the system of two House meetings each 
year, the theory was that business introduced at any 
session would be held over for consideration at the 
next meeting. This plan was supposed to eliminate 
hasty or ill-advised action on an official basis. At 
the same time, provision had to be made for imme- 
diate action by the House on matters of immediate 
importance; therefore, it was decided that business 
deemed of an emergency nature could be introduced 
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and acted upon at the same session of the House of 
Delegates. 

In practice, this emergency provision would ap- 
pear to have been overused. Any delegate needed 
only introduce his resolution as an emergency and 
his fellow delegates would sympathetically agree 
that the matter should be voted on at that session. 
Their agreement was more a consent to take imme- 
diate action than a recognition of a real emergency 
in the subject of the resolution. 

The original concept of the drafters of the revised 
Constitution and By-Laws was that the six-month 
period intervening between meetings of the House 
would allow time for mature consideration of busi- 
ness. As the plan operated, the business referred to 
a reference committee at a meeting of the House was 
considered at the time of the meeting at which it 
was introduced and the committees drew up tenta- 
tive reports, subject to amendment if opinions sub- 
mitted in the next six months were such as would 
alter the tentative recommendation. Actually, the 


committees received almost no correspondence con- 
cerning any of the held-over business. 

It should be noted that the House of Delegates of 
the American Medical Association has been holding 
interim sessions for the past six years. It should also 
be noted that many A.M.A. delegates feel that this 
session is not needed and is nothing more than a 
time-consuming demand upon them. In its develop- 
ment, the A.M.A. Clinical (or interim) Session has 
become much more important as a scientific clinical 
session than as a business meeting. 

The California Medical Association has given this 
idea a trial, a trial which may terminate next month. 
The action of the House of Delegates in leaving the 
question of future interim or special sessions up to 
the recommendation of the Council, or to petition 
by a majority of the delegates, would seem to indi- 
cate that the time-honored system of annual sessions, 
with the Council acting officially between such ses- 
sions, will continue to be a satisfactory way of hand- 
ling the affairs of the Association. 


CALIFORNIA MEDICAL ASSOCIATION INTERIM SESSION 


SCIENTIFIC PROGRAM 


SATURDAY, DECEMBER 12, 1953 


“Tuberculosis—T oday and Tomorrow”—Swney J. SHipMAN, M.D., San Francisco 


SUNDAY, DECEMBER 13, 1953 


“New Drugs”—Henry Gissons III, M.D., San Francisco 
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NEWS & NOTES 


NATIONAL « STATE « COUNTY 


LOS ANGELES 


Dr. Ian Macdonald, Los Angeles, chairman of the 
Cancer Commission of the California Medical Association, 
was elected president of the California division of the Amer- 
ican Cancer Society at a meeting of the organization held 
recently in San Francisco. Dr. Andrew H. Dowdy of Los 
Angeles was elected secretary. Dr. Otto Pflueger, Dr, Robert 
A. Scarborough and Dr. David A. Wood of San Francisco 
and Dr. Russell Fisher and Dr. E. M. Butt of Los Angeles 
were elected to the executive committee of the California 
division. 

Ok * ok 

Dr. Paul D. Foster and Dr. R. De Barondes of Los 
Angeles were awarded fellowships in the American Medical 
Writers’ Association at the tenth annual meeting of the 
organization which was held in Springfield, Illinois, in Sep- 
tember. The awards are made “in recognition of high quali- 
fications, personal and professional, and of established 
standing as a medical writer, journalist or publisher.” 


* * * 


The International College of Surgeons will hold a 
regional meeting of the United States Section, including 
the states of California, Nevada, Oregon, Arizona and Wash- 
ington, at the Ambassador Hotel in Los Angeles on Satur- 
day and Sunday, November 28 and 29, 1953. 


SAN FRANCISCO 


The appointment of Dr. George B. Robson of San Fran- 
cisco as acting assistant dean of the Stanford University 
School of Medicine was announced recently by Wallace 
Sterling, president of the University. Dr. Robson will con- 
tinue in private practice. At the same time, Warner P. 
Geigenmuller was promoted from assistant superintendent 
to superintendent of Stanford hospitals. 

Two new appointments to the faculty of the medical 
school also were announced.‘ Dr. Benton D. King was named 
associate clinical professor of surgery and Dr. John D. Blair 
assistant clinical professor of surgery. 


* * * 


Dr. Henry Gibbons, III, of San Francisco, was elected 
president of the State of California Board of Medical Ex- 
aminers at a meeting of the board late last month. Dr. Gib- 
bons has been a member of the board since February 1952. 
Dr. Frank Otto of Los Angeles was elected vice-president 
and Dr. Louis Jones of Roseville was reelected secretary. 


* . * a r 


The election of Dr. Walter Beckh of San Francisco to 
the presidency of the California Society of Internal Medi- 
cine was announced by the society last month following the 
annual meeting held at Yosemite National Park. Dr. Paul I. 
Hoagland, Jr., of Pasadena, was elected vice-president and 
Dr. James H. Thompson of San: Francisco, secretary- 
treasurer. 
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Dr. Francis. Scott Smyth, dean of the University of 
California School of Medicine, San Francisco, has been 
appointed by President Eisenhower to the Board of Foreign 
Scholarships for a term of three years. 

The board is concerned with the management of the 
Fullbright Fellowship program of the Department of State. 


* * * 


Dr. Robert Wartenberg, clinical professor of neurol- 
ogy, University of California School of Medicine, has been 
elected an honorary member of the Association of German 
Neuropathologists. 


SAN JOAQUIN 


Dr. Freeman H. Adams on October 1 became super- 
intendent and medical director of Stockton State Hospital, 
succeeding Dr. Thomas W. Hagerty, who retired after 
serving four years in that position. Dr. Adams has been on 
the staff of the hospital since 1946 and had served as assist- 
ant superintendent for more than a year. 


GENERAL 


The seventeenth annual meeting of the New Orleans 
Graduate Medical Assembly will be held March 8 to 11, 
with headquarters at the Municipal Auditorium. Announce- 
ment of the meeting said that 18 outstanding guest speakers 
will participate and that their presentations will be of inter- 
est to both specialists and general practitioners. The pro- 
gram will include discussions on many topics of current 
medical interest, in addition to clinicopathologic confer- 
ences, symposia, three dimensional surgical motion pictures, 
round-table luncheons and technical exhibits. 

Details are available at the office of the Assembly, Room 
103, 1430 Tulane Avenue, New Orleans 12, Louisiana. 


* * * 


The eighth annual University of Florida midwinter sem- 
inar in ophthalmology and otolaryngology will be held 
at the Sans Souci Hotel in Miami Beach the week of 
January 18. The lectures on ophthalmology will be pre- 
sented on January 18, 19, and 20, and those on otolaryn- 
gology on January 21, 22, and 23. A midweek feature will 
be the midwinter convention of the Florida Society of 
Ophthalmology and Otolaryngology on Wednesday after- 
noon, January 20, to which all registrants are invited. 

The seminar lecturers on ophthalmology this year are Dr. 
W. B. Anderson, Durham, N. C.; Dr. W. P. Beetham, Bos- 
ton; Dr. W. C. Owens, Baltimore; Dr, A. B. Reese and Dr. 
M. C. Wheeler, both of New York City. Those lecturing on 
otolaryngology are Dr. E. N. Broyles, Baltimore; Dr. H. P. 
House, Los Angeles; Dr. W. J. McNally, Montreal, Canada; 
Dr. Dorothy Wolff and Dr. D. Woodman, New York City. 


* * * 


The annual meeting of the American Heart Asso- 
ciation in 1954 will be held at the Conrad Hilton Hotel in 
Chicago. The Assembly Panels and the General Assembly 
will be held on Thursday and Friday, April 1 and 2, and 
will be followed by a specific scientific program on clinical 
cardiology on Saturday and Sunday, April 3 and 4, con- 
ducted under the auspices of the newly formed Section on 
Clinical Cardiology of the Scientific Council. These sessions 
will immediately precede the annual meeting of the Amer- 
ican College of Physicians. 


411 





POSTGRADUATE 


EDUCATION NOTICES 


RESEARCH STUDY CLUB OF LOS ANGELES 


23rd Annual Clinical Convention of Ophthalmology and 
Otolaryngology 


Date: January 18 through January 29, 1954. Each appli- 
cant must be a member in good standing of the Ameri- 
can Medical Association in order to become eligible for 
attendance. 


Fee: $100.00. 


Contact: Pierre Violé, M.D., Treasurer, 1930 Wilshire 
Boulevard, Los Angeles 5, Calif. 


UNIVERSITY OF CALIFORNIA AT LOS ANGELES 
In Los Angeles 


Dermatology in General Practice (limited to 20 students). 


Date: Nov. 11 to Dec. 16 (date changed from Oct. 7 to 
Nov. 11). Spring dates: Feb. 17 to March 24. 


Fee: $30.00. 

Surgical Anatomy (limited to 30 students). 
Date: November 5, 1953-January 27, 1954. 
Fee: $75.00. 


Dermatology Conference. 
Date: February 11, 12, 1954. 
Fee: $35.00. 


Anesthesiology. 
Date: Spring, 1954. 


Fee: Details to be announced. 


In Long Beach: 

Techniques of Hypnosis (limited to 15 students). 
Date: October 9, 1953. 
Fee: $100.00. 


Office Gynecology. 
Date: Nov. 19, 20, 21. 
In West Los Angeles: 


Advanced Course Techniques and Application of Hypnosis 
(limited to 15 students). 


Date: October 23, 1953. 
Fee: $100.00. 


Contact: Dr. Thomas H. Sternberg, Head of Postgraduate 
Instruction, Medical Extension, University of Califor- 
nia, Los Angeles 24, California. 
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UNIVERSITY OF CALIFORNIA, SAN FRANCISCO 


Ophthalmological Conference. University Extension Build- 
ing, 540 Powell Street, San Francisco. A four-day pro- 
gram on diseases of the eye, including three periods of 
instruction in eye surgery on animals; symposia on ex- 
ternal diseases, muscular defects, glaucoma, cataract, 
neurophthalmology, therapeutics, retinal detachment. 
Friday evening at 8:00 p.m., the Eighth Francis L. 
Proctor Lecture: “Delayed Restoration of the Anterior 
Chamber,” by Dr. Peter C. Kronfeld, Professor of Oph- 
thalmology, University of Illinois School of Medicine. 


Date: December 2, 3, 4, 5, 1953. 


Fee: $75.00. 
Microscopy and Photomicrography. 


Date: January 14 to June 3, 1954. 


‘ Contact: Office of Medical Extension, University of Cali- 
fornia School of Medicine, University of California 
Medical Center, San Francisco 22, California. 


STANFORD UNIVERSITY SCHOOL OF MEDICINE 


Ophthalmology Conference. Registration will be open to 
physicians who limit their practice to the treatment of 
diseases of the eye; or eye, ear, nose and throat. Reg- 
istration limited to thirty physicians. Instructors will be 
Dr. A. Edward Maumenee, Dr. Dohrmann K. Pischel, 
Dr. Jerome W. Bettman, Dr. Max Fine, Dr. Earle H. 
McBain, and Dr. Arthur J. Jampolsky. 


Contact: Office of the Dean, Stanford University School of 


Medicine, 2398 Sacramento St., San Francisco 15, Cali- 
fornia. 


STOCKTON POSTGRADUATE STUDY CLUB 
Fall Lecture Series, 1953 


November 19—Treatment of Infertility, Sterility and Ha- 
bitual Abortion—Abraham R. Abarbanel, M.D., College 
of Medical Evangelists, Los Angeles. 


SEMINARS OF THE ALUMNI COMMITTEE OF THE 
CHILDREN'S HOSPITAL, SAN FRANCISCO 


December 5, 1953—Surgery-and Anesthesia in Childhood, 
with a discussion on the effects of hospitalization on the 
young child for surgical procedures. 


January 23, 1954—The Problems of Prematurity and the 
Newborn Infant. 


March 30, 1954—Acute and Chronic Infections and the 
Choice of Antibiotics in Treatment. 


April 24, 1954—Childhood Ecology, with a discussion of 
physical, mental and emotional growth and development 
of the young child; the effects of deprivation of mater- 
nal care, and the impact of environment on the child. 


A fee of $15.00 will be charged for attendance at all the 

. seminars and thése who wish to have further details or 
be on the mailing list for such details may write to: 
H. E. Thelander, M.D., Children’s Hospital, 3700 Cali- 
fornia Street, San Francisco. 
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YOUR CHILD AND HIS PROBLEMS—A Basic Guide 
for Parents. Joseph D. Teicher, M.D., Director, Child 
Guidance Clinic of Los Angeles, Attending Physician 
(Psychiatry), Children’s Hospital, Los Angeles; formerly 
Psychiatrist in Charge, Child Guidance Clinic, St. Luke’s 
Hospital, New York City. Little, Brown and Company, 
Boston, Mass., 1953. 301 pages, $3.75. 


Of the many books now coming out for the guidance of 
parents concerning the management of their children, this 
is one which the physician can recommend as psychiatric- 
ally sound and based upon extensive clinical experience. 
While the book, purportedly, is directed primarily to par- 
ents, the physician may find its clinical orientation and its 
wealth of suggestions useful in his opportunities to counsel 
parents in regard to the normal development of children, 
their management, and the common difficulties met in their 
socialization. 

The book is simply and interestingly written, and the 
chapters are well outlined with topic headings. It begins 
with a consideration of parental feelings before and after 
the birth of a child, describes the normal personality devel- 
opment of the infant, and advises in regard to management 
of the child’s eating, toilet and sleeping routines, Chapters 
are then devoted to such topics as sexual education, jeal- 
ousy, fears, play and possessions, and “limitations, frustra- 
tions, and doing the right thing.” “Family stress and strains” 
are also discussed with an understanding of, and sympathy 
for, parental difficulties. The contents also include chapters 
on children’s school problems, the effect of comic books, 
radio, movies, and television upon children, and the psycho- 
logical handling of physical illness and handicaps. There 
is even an attempt to explain to parents the use of psycho- 
logical tests. 

To the extent that parents are mature, reasonably well 
adjusted themselves, and thus capable of making use of 
information and advice, this book should well serve in the 
interests of the mental health of children. Parents who are 
disturbed by their own emotional and social difficulties, 
however, and those whose faulty relationship to their chil- 
dren is determined by inner forces of which they are un- 
aware, will be able to make the best use of the knowledge 
contained in this book only if it comes to them through a 
therapeutic relationship with their physician. 


bd * * 


THE CONCEPTION OF ‘DISEASE—Its History, Its 
Version and Its Nature. Walther Riese, M.D., Philosophi- 
cal Library, New York, 1953. 120 pages, $3.75. 


Meditation is a gentle art, reputedly best practiced in a 
quiet place—by mountain stream, by lake, on distant peak 
—but in the noise-rent city or gusty seashore it seems to 
lead to introspection. And this in turn, if pen and paper 
be nearby, to treatise philosophic or book conceptual. 

This small book skims through the author’s conceptions 
of the Stoic, Platonic and anthropologic viewpoints of dis- 
ease, pauses to consider the moral and artistic aspects, and 
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then plunges into a series of short chapters on the Hippo- 
cratic, Baglivian, Galenic and anatomic conceptions. Then 
follow sections on the social, psychologic, ontologic and, 
believe it or not, biographic conceptions. Finally, after a 
short excursion through the dialectic underbrush, the meta- 
physical conception is reached. 


Some of the passages are refreshing and highly informa- 
tive, but many seem to this reviewer to bear the ponderous 
glove. We are reminded that Plato held that disease was 
the result of excess or defect of the four corporal constitu- 
ents (earth, fire, water and air). Proper proportions of these 
were held to be equally essential for health. Conversely, the 
relations of soul and body should be in equal balance. A 
relatively large or impassioned soul convulsed the inner 
man; too large or strong a body debased the soul. . . . “ig- 
norance being considered the greatest of diseases.” A verity 
indeed. 


The chapter on disease and art travels the well-worn 
ground of impressionistic and expressionistic art forms, de- 
bating the difficulty of distinguishing the psychotic from 
the unconventional, and stressing that while disease may 
stimulate talent it does not create art. Freud bears not in- 
frequent reference, and Nietzsche a modicum. 


The author’s own conception of disease is suggested by 
his emphasis that disease and the individual are both ab- 
stractions, ergo all is abstract and nature escapes our knowl- 
edge. Perhaps it should have been added that disease is a 
commonality and therefore a relatively normal phenom- 
enon, just as discord, unhappiness and war are normal, 
whereas health, tranquillity and peace are distinctly rare, 
or unusual, or in other words abnormal. 


The gentle and confused reader may now wish to return 
to Thomas Sydenham who observed “A disease, in my opin- 
ion, how prejudicial soever its causes may be to the body, 
is no more than a vigorous effort of nature to throw off the 
morbific matter, and thus recover the patient.” 


x * a 


CHILD DEVELOPMENT—The Process of Growing Up 
in Society. William E. Martin and Celia Burns Stendler, 
Professor of Education, University of Illinois—under the 
editorship of Willard B. Spalding, Oregon State System 
of Higher Education. Harcourt, Brace and Company, New 
York, 1953. 519 pages, $6.50. 


This is a textbook in child development. Accordingly, it is 
organized for a systematic study of the subject, contains 
throughout provocative questions for discussion, includes 
32 pages of photographic illustrations (also a sprinkling of 
cartoons), and concludes each chapter with a small but well 
selected and recent bibliography for further reading. It is 
more than a description of child behavior at the various 
stages of development with which physicians are becoming 
more or less familiar; rather, it draws upon the fields of 
biology, physiology, pediatrics, sociology, anthropology, and 
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psychology in an attempt to explain how children become 
socialized. 


The book is divided into four parts. Part I discusses the 
child as a human being. It begins with a consideration of 
the child’s biological inheritance, proceeds to a study of the 
principles of growth and development and the basic moti- 
vating forces, points out the significance of individual differ- 
ences, and concludes with a description of development in 
infancy. Part II is concerned with the meaning of society 
and culture and their effect upon the development of person- 
ality, and Part III is devoted to the process of socialization. 
In Part III, there is a description of the American charac- 
ter from the anthropological point of view, and also con- 
trasting descriptions of the psychoanalytic and “sociopsycho- 
logic” points of view in regard to personality and character 
development. Part IV takes up the family, the school, the 
peer groups, and the community (including the church and 
media of mass communication) as socializing agencies. 

It is the reviewer’s opinion that this work may well serve 
several groups as an introduction to the study of child 
development. It should prove valuable as a basic text for 
parent and teacher study groups. It should have a place on 
the reading list of students in elementary psychology, nurses, 
and pediatric resident staffs. The physician will find some 
of the biological discussions quite elementary, but a perusal 
of the book may help him to place his knowledge in proper 
perspective from the viewpoint of the child as a developing 
social being. It will provide him with useful concepts from 
other fields rather than with advice as to the management 
of behavior problems. 


MULTIPLE MYELOMA, I. Snapper, M.D., Director of 
Medical Education, Cook County Hospital; Louis B. Tur- 
ner, M.D., Research Assistant in Medicine, Mount Sinai 
Hospital, New York; and Howard L. Moscovitz, M.D., 
resident, Second Medical Service, Mount Sinai Hospital, 
New York. Grune & Stratton, New York, 1953. 168 pages, 
$6.75. 


This fine monograph by Dr. Snapper and his associates is 
likely to be the standard reference work on multiple niye- 
loma for many years to come. Although the subject is cov- 
ered in a systematic and scholarly manner, the style is such 
that the material is interesting and readable. The book is 
primarily aimed at clinicians, and its subject matter is based 
largely upon almost one hundred patients treated by the 
authors. Illustrative case histories from these patients, as 
well as radiological, pathological, and metabolic data are 
frequently used to supplement the text. This happy com- 
bination of description and illustration conveys to the reader 
a first-hand familiarity with the subject not often found in 
medical texts. 

Although the emphasis is primarily clinical, the metabolic 
aspects of multiple myeloma are not neglected. The sections 
on the renal lesion of myeloma, and effects on protein 
metabolism are especially noteworthy. Bence-Jones protein 
is discussed in some detail, and accurate methods for its 
identification are described. Together with an account of 
serum electrophoretic changes are simple clinical methods 
to demonstrate hyperglobulinemia. 

The chapter on therapy reflects the current inadequacy 
of all available agents in the treatment of multiple myeloma. 
In the discussion of stilbamidine there is seen, perhaps, a 
wistful nostalgia for a drug introduced by the senior author. 
This is accompanied by a frank admission of its shortcom- 
ings, so that no harm is done. 

The growing trend toward detailed monographs on a 
single disease is thoroughly justified if the calibre of this 
volume can be maintained. 
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THERAPEUTICS IN INTERNAL MEDICINE—2nd Edi- 
tion. By 84 authors; edited by Franklin A. Kyser, M.D., 
F.A.C.P., Assistant Professor of Medicine, Northwestern 
University Medical School. Hoeber-Harper Book, Paul B. 
Hoeber, Inc., 49 East 33rd Street, New York 16, 1953. 85. 
pages, $15.00. 


This is a good conventional reference book for thera- 
peutics in internal medicine. It follows the routine outline 
of chapter presentation. It gives comparatively little space 
to general subjects. While it lacks any spectacular or un- 
usual approach to lift it from the general run of books on 
therapy, it’is written carefully and covers well the broad 
field of internal medicine. 


The book could offer more variety in therapy, and if one 
is confronted with a difficult problem, it may prove inade- 
quate. For example, take a woman with exfoliative derma- 
titis, whose disease is complicated by. an advancing hepa- 
torenal syndrome: contact dermatitis is mentioned but 
given short shrift as a skin disease; lower nephron nephrosis 
likewise is mentioned but the write-up is not helpful; nor 
are the two conditions correlated in any place. 


Some of the sections, for instance those on the heart and 
hypertension (which are generally good) should give more 
exact dosage and specific preparations: on pages 476 and 
477 the dosage of a mercurial diuretic is noted’ as 0.5 to 
1 cc. intramuscularly daily, after which “the patient is then 
put on a maintenance dose which may be given every 1-2 
weeks as indicated.” There is such a variety of mercurial 
diuretics available that this advice becomes irresponsible 
and the author may as well counsel the reader to consult his 
local pharmacist or manufacturer’s sales representative. It 
seems a better idea to give names and dosages of specific 
preparations with the trade names in parenthesis—as they 
are given elsewhere in the book. 


Despite these defects, the solid character of this volume 
recommends it highly for the reference desk of the internist 
and other students of medical diseases. 


* * * 


PHYSICAL DIAGNOSIS. Harry Walker, M.D., F.A.C.P., 
Professor of Clinical Medicine, Medical College of Virginia, 
Richmond, Virginia. The C. V. Mosby Company, St. Louis, 
1952. 461 pages, 126 illustrations, $8.00. 


This is a volume of modest size produced under the joint 
authorship of several members of the Medical College of 
Virginia. It is divided into two sections, the first and larger 
of which deals with general physical examination. The sec- 
ond section is devoted to specific diseases of the respiratory 
and circulatory systems. The illustrations, although too few, 
are of good quality. ; 


There is considerable variation in the quality of different 
contributions. While there is an excellent chapter on “Phys- 
ical Diagnosis of the Female Pelvic Disease,” the section on 
the abdomen is rather spotty. Apparently in an effort to 
conserve space, one finds summary statements such as the 
following (pages 191-192): “Liver enlargement occurs in 
fatty infiltration of the organ, chronic passive congestion, 
cystic disease and cirrhosis.”...“‘A tender liver, manifested 
by pain on pressure, occurs in acute passive congestion, 
hepatic abscess and perihepatitis.” There is no mention 
here of acute hepatitis, a condition considerably more com- 
mon and therefore of greater import to the student begin- 
ning physical diagnosis. The fluid wave is described as a 
physical sign but there is no statement that it is more 
significant in the erect or sitting position. 


The prime value of this book will be in the teaching of 
physical diagnosis to the second year students, and it will 
naturally find its greatest application at the Medical Col- 
lege of Virginia. Since it is incomplete and does not make 
an outstanding contribution, it is doubtful that California 
medical schools will substitute it for the texts now in use. 
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